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Editor’s Note

Y
ou may remember a few months back (in the March issue, to be precise) 
that I admitted to having misjudged Intel’s Sandy Bridge chips, aka Second 
Generation Intel Core processors. Of course, given a few of the details 

surrounding the chipsets that launched in support of these tiny dynamos last year, you 
can probably see why it might have been easy to mistake them for mainstream procs.

With the recent release of its latest motherboard chipset, the Z68 Express, 
Intel has firmly squelched any illusions that the Core i7-2600K is anything but an 
enthusiast part. Drawing on the best properties of both the H67 and P67 platforms 
and adding a new feature or two of its own, Z68 is much closer to the chipset CPU
readers would have designed to launch with Sandy Bridge chips.

Find out why in our monthly “White Paper” feature, starting on page 60, and 
then check out a roundup of the first Z68 boards to emerge from four leading 
manufacturers on page 16. We think you’ll like what you see, and if you’re still on 
the fence about Sandy Bridge or are trying to pick a motherboard, this information 
should help make your decision easier.

Also in this issue, we’ve put together a roundup 
of seven notebooks ranging in price from $1,500 
to one that goes about 10 grand more. (Is 
$11,500 a lot to pay for a notebook? Probably, 
but this thing would give any of the desktops 
we’ve included in our annual “Dream PCs” 
issue a run for their money. You have to see it to 
believe it.) If you’re looking for a solid portable 
PC and aren’t sure what you’ll need to 
spend to get what you’re looking for, make 
sure you check it out, starting on page 64. 

Elsewhere, Barry Brenesal compares the 
latest iterations of the Big Four browsers, 
Steve Smith looks into the QR codes 
craze, and William Van Winkle serves up 
a detailed comparison of your options for 
snagging over-the-air TV signals. And, of 
course, there’s much, much more.

Enjoy, and we’ll see you next month!

Chris Trumble, Publication Editor, CPU

Gotcha. 
Here it is.
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W A T C H I N G T H E C H I P S  F A L L

Here is the pricing 
information for 
various AMD and 
Intel CPUs.

* As of May 2011

** Manufacturer’s  
    estimated price 
    per 1,000

CPU Released Original Price Company Pricing* Online Retail Price* 
AMD Phenom II X6 1100T (Black Edition) 12/7/2010 $265** $205** $199.99
AMD Phenom II X6 1090T (Black Edition) 4/27/2010 $295** $185** $189.99
AMD Phenom II X6 1055T 4/27/2010 $199** $165** $159.99
AMD Phenom II X4 970 (Black Edition) 9/21/2010 $180** $155** $149.99
AMD Phenom II X4 965 (Black Edition) 8/13/2009 $245** $135** $139.99
AMD Phenom II X2 560 (Black Edition) 9/21/2010 $105** $90** $94.99
AMD Phenom II X2 555 (Black Edition) 1/25/2010 $105** $90** $89.99
AMD Athlon II X4 Quad-Core 640 5/10/2010 $122** $98** $99.99
AMD Athlon II X4 Quad-Core 645 9/21/2010 $122** $102** $104.99
AMD Athlon II X3 Triple-Core 455 12/7/2010 $87** $76** $82.99
Intel Core i7-990X Extreme Edition 2/14/2011 $999** $999** $999.99
Intel Core i7-980X Extreme Edition 3/11/2010 $999** $999** $1,049.99
Intel Core i7-2600K 1/9/2011 $317** $317** $314.99
Intel Core i7-2600 1/9/2011 $294** $294** $299.99
Intel Core i7-970 7/18/2010 $885** $583** $594.99
Intel Core i5-2500K 1/9/2011 $216** $216** $224.99
Intel Core i5-2500 1/9/2011 $205** $205** $209.99
Intel Core i5-2400 1/9/2011 $184** $184** $189.99
Intel Core i5-2310 5/22/2011 $177** $177** Unlisted
Intel Core i3-2120 2/20/2011 $138** $138** $149.99

COMPILED BY BLAINE FLAMIG

XFX Rears Its Three-Headed Monitor Stand
Multi-monitor configurations are where it’s at these days. Neatly 
organizing all the related cables and power cords and other peripherals 
populating a desktop, however, is often an afterthought. XFX is here 
to help with the new Triple Display Monitor Stand ($379.99), which 
XFX states can “withstand the most intense gaming sessions.” The 
stand supports 17- to 24-inch monitors that users can mount using 
a one-step mounting/dismounting mechanism. Helping reach ideal 
viewing angles are retracting and extending arms, semi-adjustable 
display mounts, and pivots that raise (20%) and lower (10%). A 
cable management clip system, meanwhile, keeps otherwise unwieldy 
cables tidy while reducing desktop clutter. Topping matters off are two 
built-in USB ports and microphone and headphones jacks. ■

This HP Mouse Doesn’t Need 
No Stinking Wire
Why should you consider buying HP’s new Wi-Fi 
Mobile Mouse ($49.99)? Beyond the fact that it can 
connect wirelessly to a notebook or PC’s integrated 
Wi-Fi receiver from up to 30 feet away, the five-
button mouse with four-way tilting scroll wheel 
offers up to nine months of battery life. That’s more 
than double the life comparable Bluetooth mice 
provide, HP states. Accompanying the new mouse 
are other wireless peripherals suitable for HP’s new 
Link-5 technology. Similar to Logitech’s Unifying 
Receiver, Link-5 lets users connect up to five HP-
compatible peripherals via one 2.4GHz USB receiver. 
The new Link-5-compatible accessories include the 
HP Wireless Mini Keyboard ($59.99), Wireless 
Ultrathin Wireless Keyboard ($59.99), Wireless Elite 
v2 Keyboard ($49.99), Wireless Optical Comfort 
Mouse ($29.99), Wireless Laser Comfort Mouse 
($39.99), and Wireless Mobile Mouse ($29.99). ■
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Tablets Are The Bee’s Knees, Or Are They? 
Tablets, tablets, tablets. We hear so much about tablets these days you’d think everyone and his brother owns one. Well, think 
again. According to data that Nielsen collected through the first quarter of this year from 12,000 U.S. consumers, fewer than 5% 
own a tablet. The data, which Nielsen presented at the recent paidContent Mobile conference, also notes that among the 12,000 
consumers, 36% own a smartphone, 13% a media player, 9% an ebook reader, and 8% a netbook. Among tablet owners, 82% 

of those polled own an iPad, 4% a Samsung Galaxy Tab, 3% a Dell Streak, and 2% 
a Motorola Xoom. Additionally, among tablet owners, 70% report using their tablet 
while watching TV, 57% while lying in bed, 44% when with friends or family, and 
25% while in the bathroom. ■

Upgrade RAM Or Wrangle A Spider? You Decide 
Question: Would you rather tinker with your computer’s internals or handle a 
spider? That’s what Crucial recently asked 3,000 U.S., UK, and French computer 
owners ages 16 to 70 as part of a survey. Although we can state with near certainty 
the answer we believe the vast majority of CPU readers would have supplied, 

Crucial reports that users find popping their heads inside their chassis produces more fear 
(35%) than discarding a spider (13%). This despite 78% of those polled believing their 
system would do well by undergoing a memory upgrade. Instead, users are more likely 
to attempt to perk their systems up by running antivirus software (59%), compressing 
files (56%), and rebooting (54%). What frightens us more than spiders is that 45% of 
respondents had no inkling of how much RAM their system contained. Overall, 58% of 
those polled think their systems should last “much longer” than “the typical three years.” 
On average those surveyed replace their system after 4.5 years. ■

Hardware Mole
Livescribe Gives New Life To Handwritten Notes 
If Livescribe hasn’t won you over previously with its Echo and Pulse smartpens, 
the company’s new Connect feature might do the trick. Essentially, Connect 
makes it possible to send handwritten notes and audio captured with a smartpen 
“as an interactive pencast” to contacts and online applications you 
choose. Applications include email, Google Docs, 
Evernote, Facebook, and mobile devices. 
Livescribe CEO Jim Marggraff stated 
Connect makes the recorded audio and 
“millions of pages of handwritten notes” 
written daily “searchable, shareable, and 
accessible anytime, anywhere with a simple 
tap of your smartpen.” A Pencast PDF, for 

example, would let anyone with Adobe 
Reader 10 or higher listen, read, and share 
the PDF. In conjunction with Connect’s 
release, Livescribe also debuted a new 2GB 
Echo smartpen ($99.95). ■

Amazon.com Offers 
Home To Your Used 
Electronics
Three steps. That’s how easy 
Amazon.com is making it to trade 
in old electronics and other gear in 
exchange for a gift card deposited 
directly into your Amazon.com 
account. Although Amazon.com 
indicates the “program is being 
constantly updated,” current 
categories of goods Amazon.com will 
accept include Textbooks, Movies & 
TV, Video Games (game titles and 
hardware), and Electronics. Among 
the specific electronics Amazon
.com will take off your hands are 
cell phones, MP3 players, tablets, 
GPS units, and digital cameras. At 
press time, for example, a 2G 8GB 

Apple iPhone was fetching up to $87 
depending on the condition. One 
catch to the program is Amazon
.com is only taking goods that exactly 
match its listing. Make a match, 
however, and Amazon.com picks up 
the shipping cost and will pay up to 
$750 per shipment. ■
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Windows On Chrome 
OS? Yes, It’s Coming
Google is pitching to students 
and companies that Chromebooks 
will make good educational and 
business fits due to Chromebooks 
being less expensive and easier to 
maintain than PCs. Reportedly, 
Google has created a $20-per-month 
deal for students and $28-per-user 
subscription plan that provides 
comprehens ive  hardware  and 
software updates and Web console 
sto businesses and organizations, 
including automatic  hardware 
updates, support, replacements, and 
more. For users, support for running 
Windows programs will also be a 
reality, as Citrix recently announced 
a Chrome OS-supporting version 
of Citrix Receiver, a desktop and 
application virtualization front-
end. Additionally, Citrix reportedly 
is planning an app store where 
users can log in and download 
Windows programs. ■

Kaspersky Unveils Top 10 PC Vulnerabilities  
In the recently released “IT Threat Evolution For Q1 2011” report, Kaspersky states there were roughly 29 million vulnerable 
applications and files detected on users’ computers during Q1 2011. Adobe finds itself in the unenviable position of 
dominating the list of top 10 vulnerabilities by charting the three top vulnerabilities and five of the top 10. Sitting at No. 
1 is a “uniqueName” buffer overflow vulnerability in Adobe Reader that was detected on 40.78% of computers. Elsewhere, 
Kaspersky found that “89% of all Web resources used for hosting malware were detected in 10 countries around the globe.” 
The United States leads the pack, accounting for 28.56% of all Web resources used for hosting malware, with “the bulk of 
malicious content” being “located on compromised legitimate sites.” Russia follows at 17.26%, up 3.5%. China, however, saw 
its number of malicious sites it’s hosting drop 3.33% from Q4 2010. ■

10  July 2011   /   www.computerpoweruser.com



Yahoo! Mail Goes 
Under The Knife  
Attention, all 284 million Yahoo! Mail global users. 
After debuting a beta version of major upgrade to 
the long-time online mail service in October 2010, 
Yahoo! rolled out the final version in late May complete 
with speed touted as being twice as fast, new security 
features, the ability to send 100MB attachments, and 
stronger ties to various social media outlets. With the 
changes, Mail users can now view and share Facebook, 
Twitter, and Zynga updates within their inboxes 
and conduct Facebook chats and reply to Facebook 
messages within Mail. Further, texting and IM is 
supported within messages, as is viewing videos and 
photos. Other new features let you track purchases 
within Mail, unsubscribe from groups or unwanted 
email, and more easily access certain messages and 
contacts via new prioritization abilities. ■

Software Shorts

Microsoft’s Good Days; 
News On Windows 8 
These are good days at Microsoft. Not only was Bill Gates 
reportedly giddy about Microsoft’s $8.5 billion acquisition of 
Skype in early May (“It'll be fascinating to see how the brilliant 
ideas out of Microsoft research, coming together with Skype, 
what they can make of that," Gates stated), the company scored 
its highest mark ever in the American Customer Satisfaction 
Index’s most recent version. Microsoft’s score of 79 is three 
points higher than 2009’s rating and the highest since the poll 
started in 2006. The company charted a 69 rating in 2008, 
which represented year two of the Vista era. In late May, it 
appeared the Windows 8 era was imminently upon us, as 
President Steve Ballmer announced at a conference in Japan that 
Microsoft’s next OS would indeed be called “Windows 8” and 
would see a release next year. Microsoft reportedly backed away 
from those comments the day after, but WinRumors.com wrote 
that Microsoft would demo a Win8-based interface for tablets at 
late-May’s All Things Digital D9. ■

The $10,000 Question: 
Are Videogames Art? 
Out with “Arts on Radio and Television” 
rules. In with “Arts In Media.” That was 
the recent sentiment at the National 
Endowment for the Arts, the U.S. gov-
ernmental agency that, until now, has 
handed out federal funding to radio and 
television projects to promote arts. Now, 
however, the NEA has enacted new 
guidelines that include “all project types 
that were previously eligible” as well 
as “all available media platforms such 
as the Internet, interactive and mobile 
technologies, digital games, art content 
delivered via satellite, as well as on radio and 
television.” Also now under consideration 
are “media projects that can be considered 
works of art.” It’s that last part that has game 
developers excited, as well they should be, as 
grants ranging from $10,000 to $200,000 
are up for grabs provided you make the Sept. 
1, 2011 deadline. ■
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Jerry Seinfeld Inspires Three Clips A Day
Have you ever noticed the Internet has lacked video clips featuring the 
comedy of Jerry Seinfeld as endorsed by the man himself? No longer. 
Via JerrySeinfeld.com the man who actually made Thursday night 
television must-see so many years ago is posting three clips of ranging 
length each day featuring his various 
appearances. On the site, Seinfeld 
writes that “when I started doing TV, I 
saved every appearance on every show 
I did.” Now, “I thought it might be 
fun to go through all of it and pick out 
three bits each day that still amuse me 
for some reason or another.” Why? For 
the kids, of course. “Somewhere out 
there are 10-year-olds like I was just 
waiting to get hooked on this strange 
pursuit,” he writes. “This is for them.” 
To date, the site’s only other features 
include social network sharing abilities and tour dates. ■

U.S. Broadband 
Adoption Lags Behind 
Basing its findings on data provided 
by members of the Organization for 
Economic Co-operation and Devel-
opment, the FCC recently reported in its 
second “International Broadband Data 
Report” that the United States ranks 
ninth among 29 countries in “mobile 
broadband adoption on a per capita basis” 
and 12 of 33 countries for “percentage 
of households with fixed broadband.” 
That means America trails the likes of 
Korea, Iceland, Sweden, Norway, the 
UK, Canada, and Germany. In fact, the 
FCC reports that “some large European 
and Asian cities exhibit a significant 
edge over comparable U.S. cities in 
reported download speeds.” For example, 
compared to Seoul’s average 35.8Mbps 
download speed, Chicago (6.4Mbps), 
New York City (11.7Mbps), Olympia 
(21Mbps), and San Francisco (6.9Mbps),  
and are seemingly walking in mud. ■

Site Seeing 
The ShortForm Way To Watch 
Online Video
Speaking of video clips comedy and otherwise, 
ShortForm.com is a new site that lets users gather videos 

they like into playlist form and then present 
them via what essentially amounts to their own 
TV channels. Once you’re up and running, 
other ShortForm users can subscribe to your 
channel and watch your videos in a continuous 
stream. The site offers a What’s Hot Now section 
(Facebook Hits, Twitter Hits, etc.), as well as 
channels for the top music, entertainment, and 
humor clips and such channels as Educational, 
Gaming, News, and Sports. The site’s video 
player is mostly a no-frills affair, including just 
Videos and Channel tabs along with thumbnails 
of videos, buttons to share content, and Repeat 

and Play New/All buttons. ■

Netflix’s Domination Extends 
Beyond Streaming Movies
Quiz: During peak Internet traffic hours, which entity is now responsible for the biggest 
source of all broadband traffic in North America? According to Sandvine’s “Spring 2011 
Global Internet Phenomena Report,” “Netflix is the undisputed bandwidth leader on 
North America’s fixed access networks,” amassing 29.7% of all peak downstream traffic, a 
44% increase from fall 2010. Sandvine adds that “even when averaged over the entire day, 
and when including both upstream and downstream traffic, Netflix is No. 1.” Averaging 
all traffic over 24 hours, Sandvine found Netflix claimed 22.2% of traffic vs. BitTorrent’s 
21.6%. Sandvine compiled the report, the series’ ninth, using stats from a customer 
base of 220-plus Internet providers. Overall, Sandvine found traffic tied to “real-time 
entertainment” represents 49.2% of North American peak-period fixed access traffic but 
could reach about 60% by year’s end if the current rate of growth holds up. ■

German Scientists Laser Their Way To Record 
Scientists from Germany’s Karlsruhe Institute of Technology recently set a new data-
speed record by sending what amounts to 700 DVDs worth of data roughly 31 miles 
in one second using only one laser beam. If you’re keeping track at home, that translates 
into 26Tbps. Previously, scientists from Japan reached a rate of 109Tbps but used several 
laser beams to do so. For their record-breaking effort, the German scientists used a “fast 
Fourier transform” approach to create roughly 325 colors of light within the laser beam, 
encoding each with its own data stream. In a statement, the institute’s professor Juerg 
Leuthold said, “With 26 terabits per second, you can simultaneously transmit up to 400 
million telephone calls per second.” ■
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Job Of The Month
Does YouTube want to get into the game of gaming? A recent job posting seeks a Console Software 
Engineer to help the company develop “the next-generation game console.” Whether that means 
YouTube/Google is just looking to turn its video experiences into better apps for playback on 

connected consoles, or if they plan to build something new (they offer 
Google TV already) is anyone’s guess. But you can find out if you 

have videogame programming experience and a firm technical 
grasp of the Xbox 360, PS3, and Wii. Oh, and you need to have 
been credited as a programmer on at least one published 
videogame title. Looks like YouTube is here to play.

bit.ly/iTvt0b

Facebook Around The 
World: U.S. Leads . . . 
Indonesia
According to Facebook metrics tracker 
CheckFacebook.com, Indonesia is the 
second-largest source of members, ahead 
even of the UK.

Facebook Members By Nation 
(At Press Time)

Location, Location, Location
Consumer concerns over digital privacy have turned at 
long last to the most effective tracking device most of us 
own: our cell phones. Now mobile providers can follow 
both what people do online and where they do it from, and 
users have begun to take notice. According to a new study 
by Harris Interactive and privacy certification provider 
TRUSTe, only 35% sometimes or always allow their 
smartphone apps to use location information. Attitudes 
vary sharply according to platform, however. While only 
13% of BlackBerry owners reveal their whereabouts to 
apps, 54% of Apple iPhone owners do.

54%
Percent of Americans who used the Internet 
for political purposes in the 2010 election                                            
(Pew Internet & American Life Project)

1.1
Number of display ads served in the U.S. 
in Q1 2011
(comScore)

346
Number of display ads served by Facebook 
in Q1 2011
(comScore)

38%
Percent of U.S. Internet users (ages 18 to 34) who 
access daily deal email newsletters every day   
(eMarketer)

BILLION

The Always-On 
Professional
More than half of American 
adult professionals (50.3%) 
say they are connected to 
the Web from 
the time they 
wake to the 
time they go to 
sleep. According to a 
new Digital Lifestyle survey 
by Magnify.net the rush of 
information coming at us at 
all times from all sides means 
many people feel always-on. More 
than half (57.4%) never turn off their 
phone, and 43.2% answer emails while on 
dates or at other social occasions. The toll 
this is taking on personal lives is being felt, 
too, with 39.9% of respondents saying they 
are ignoring family and friends as a result of 
fielding data and messages anytime.

If an application asks for your 
location information, what do 
you do?

31% Sometimes allow 
access

22% Rarely allow access

22% Do not allow access

22% Never had an app 
ask for location

4% Always allow access

TRILLION

Numbers

1. United States 154,957,740

2. Indonesia 36,604,760

3. United Kingdom 29,778,160

4. Turkey 28,420,740

5. India 25,458,600

6. Mexico 23,954,420

7. Philippines 23,399,640

8. France 21,399,300

9. Italy 19,253,000

10. Germany 18,385,720

14  July 2011   /   www.computerpoweruser.com



Jetlev Technologies Jetlev-Flyer
The trouble with parasailing is the obligation to put your fate in the 
dubious hands of a frenemy, potential heir, or disgruntled employee. 
With one of these water jetpacks (www.jetlev-flyer.com), however, 

you don’t have to trust anyone to 
drive the boat. Blast solo above your 
favorite private lake, and the German-
made Jetlev-Flyer’s pumping unit will trail along 
underneath you like a loyal, four-stroke dog. Its 
33-foot hose not only provides you with propellant 
and stability but also keeps you from soaring high 
enough to make the surface of the water feel like a concrete driveway instead of a forgiving cushion when 

you hit it. You’ll need to siphon off about $182,000 for the 250hp carbon fiber model, or roughly $120,000 for a 225hp, fiberglass 
edition. As for the 60psi waterjets, well, we’d rather have high-velocity water droplets shooting past our bare legs than hot jet exhaust. ■

Georgia Tech Sandfish Robot
Say you enjoyed the first Michael Bay Transformers 
movie, but you called shenanigans on Scorponok 
burrowing rapidly under the Qatari sand. Good 
call: The Decepticon had the wrong head for it. 
Still, a robotic shai-hulud would come in handy for 
earthquake rescues, evil genius getaways, and other scenarios, so researchers at 
the Georgia Institute of Technology (gtresearchnews.gatech.edu) picked up a few 
sandfish lizards from their local dealer. The sandfish lizard can practically swim 
through sand, sort of like an earth elemental in the old D&D Monster Manual. 
Its secret, as the Georgia Tech crew determined, lies in the angle and motion of its head. A rescue ’bot with a 

similar ability could one day make a life-or-death difference to victims of landslides and other catastrophes. ■

Dartz Prombron’ Nagel
OK, so you’re rich (check). You’ve got a 50-foot yacht (check). And 
people hate you enough to do you physical harm (wait, what?). Have 
the Baltic states got a towing vehicle for you. The Dartz Prombron’ 
Nagel (graydesign.se/dartz.htm) is the latest concoction from the 
colorful Leonard F. Yankelovich & Company. It’s not just an armored 
car—it’s also a Swedish-designed, 2,000hp sport sedan capable of 
155mph. Keep an eye out for it next year. It may go without saying, 
but Little Guy Syndrome is actually a plus here, as you’ll probably 
need the stature of a jockey to clamber through the teensy doors. ■

It’s just a short drive to the beach, where you can fly over the water or 
swim in the sand. Mind the assassins. 

BY MARTY SEMS
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i7 employs several layers of cache; each 
successive layer is slower, but larger, than 
the one before. Information pulled from 
those repositories is accessed quickly. 
When a bit of data isn’t found in cache, 
however, the processor has to go to system 
memory, which is larger still, but far slower. 
Information not located there gets pulled 
from an SSD in the best-case scenario. 
Worst-case scenario—the CPU has to pull 
the information from a hard disk.

The trouble with SSDs is that they’re 
expensive. It’d be great if everyone could 
afford 300GB drives and load them 
up with all of their apps. But at some-
where around $2 per gigabyte, they’re 

still prohibitively pricey. 
SSD caching makes it 
possible to sink just a 

little money into solid-
state storage, continue using 

inexpensive (yet incredibly 
roomy) disks, and still see a 

performance speed-up.
Don’t expect the boost to match 

what you’d see from an SSD on its 
own, though. Similar to a processor’s 

cache, data must first be written to an 
SSD before it can be accelerated. And 
even then, speed-ups are pretty much 
limited to reads. In order for the data 
cached on the SSD to match information 
kept on the hard drive, it’s written 
simultaneously to both devices, matching 
the speed of the slower magnetic storage. 
At least cached data is non-volatile, 
meaning the whole process doesn’t reset 
itself between reboots.

Intel tries to be even more intelligent 
about the way Smart Response utilizes 

For patient power users who did their 
homework, P67 and H67 were only the 
first two LGA1155-compatible platforms; 
the best was yet to come. As far back as the 
Sandy Bridge debut, we knew that Intel 
was working on a more enthusiast-oriented 
chipset called Z68 Express. Combining 
the strengths of its existing offerings, Z68 
serves up the overclocking capabilities 
and multi-GPU support of P67, plus the 
integrated graphics support of H67. To that 
marriage of features, Intel adds its own Smart 
Response Technology and compatibility 
with Lucidlogix’s Virtu software. The for-
mer facilitates SSD caching, promising to 

improve storage performance, while the latter 
lets you use a discrete graphics card and tap 
into the HD Graphics’ Quick Sync engine. 

SSD Caching: Right For Power Users?
The principles of caching are perhaps 

best explained in the context of CPUs. 
As you know, a processor like Intel’s Core 

O nce upon a time, a motherboard’s 
chipset handled memory control, 

peripheral connectivity, built-in graphics, 
audio output, storage, and networking. 
Integration is a powerful force in technology, 
though. Slowly, the most performance-
dependent responsibilities morphed from 
chipset-oriented tasks into processor-based 
features. Both AMD and Intel now lean on 
integrated memory controllers, and they also 
incorporate graphics engines in some of their 
processors. The days of glamorous chipsets 
seem to be at an end. 

Oh, but they’re not. Intel guaranteed that 
when it launched its Sandy Bridge-based 
processors early in 2011 on the P67 and H67 
Express platforms—neither of which was 
able to fully utilize the architecture’s many 
gifts. P67, for example, allowed proces-
sor overclocking and multi-GPU 
graphics configurations. But 
it wasn’t able to address 
the HD Graphics engine 
built into every second-gen 
Core CPU, leaving the de-
cidedly enthusiast platform 
disconnected from Intel’s Quick Sync 
video transcoding acceleration technology.

Instead, utilizing Quick Sync meant 
adopting H67. Most power users con-
sider that path even more distasteful. 
Sure, H67 enables access to Quick 
Sync, but it also disables processor 
overclocking. And although it supports 
a single add-in graphics card for gaming, 
you can’t use discrete graphics and the 
integrated engine at the same time. 
Suddenly, capable chipsets (without 
artificially imposed limitations) seem 
much more important.

Sandy Bridge With 
All The Trimmings
We Gorge Ourselves On Z68 Boards

Z68 Extreme4
$200 (online) ❘  ASRock 
www.asrock.com

16  July 2011   /   www.computerpoweruser.com



Intel was forcing a choice between discrete 
graphics for maximum 3D performance 
and the HD Graphics engine closely tied 
to the Quick Sync circuitry. 

Although the Z68 Express chipset makes 
it possible to tap into integrated graphics 
or install a pair of graphics cards, it doesn’t 
allow both concurrently. Thankfully, Israeli 
technology firm LucidLogix offers a piece of 
software called Virtu that lets enthusiasts use 
their discrete GPUs natively and “virtualize” 
Quick Sync functionality (or vice versa). 

LucidLogix originally designed Virtu to 
support Intel’s graphics implementation 
natively, virtualizing the add-in card. The 
purported benefit was that the discrete 
board could be disabled, cutting power 
consumption when it wasn’t needed. As 
a side effect, however, the software layer 
exacted a slight frame rate penalty (up to 
10%, roughly). Moreover, it introduced 
compatibility concerns, as some titles 
exhibited strange behaviors that required 
troubleshooting on LucidLogix’s end. 

Plugging straight into the add-in board 
nullifies potential power savings, but it 
also guarantees that games run the way 
they’re supposed to (and without the hit to 
performance). Instead of a compatibility list 

You’re also looking at a $250 proposition, 
though. A solid-state cache can be much 
smaller, letting you get away with a more 
modest 20GB repository and the same 
1TB HDD for about $160. The cached 
approach is more convenient. It doesn’t 
contribute to your storage subsystem’s total 
capacity, but it’s fire-and-forget, requiring 
no intervention after the initial setup. 

Given the choice, we’d rather skip Smart 
Response Technology altogether, buy an 
80GB SSD, at least 1TB of hard drive space, 
and maintain the benefits of both storage 
technologies. If the budget is tight, though, 
SSD-based caching can be an effective way 
to help improve read performance.

LucidLogix Solves Intel’s 
Biggest Oversight

Intel managed to keep the lid on its 
Quick Sync technology until right before 
the Sandy Bridge launch. The introduction 
of a hardware-based feature that beat 
the pants off of AMD’s and Nvidia’s 
own GPU-accelerated offerings really 
surprised enthusiasts. But the folks who 
imagined themselves using Quick Sync 
to speed up their video transcoding tasks 
were summarily disappointed to find that 

available cache capacity. Rather than simply 
writing everything to the SSD, its algorithm 
tries to distinguish between what it considers 
high- and low-value blocks of data. (Smart 
Response Technology operates on blocks, 
not complete files, in order to maximize 
efficiency.) The goal is to cache applications, 
components of the operating system, and 
user data. “One-touch” information—
anything unlikely to be read a second time, 
such as the long sequential transfers typical 
of a movie or the random reads from a virus 
scanner—is deliberately de-emphasized. 

The maximum cache size that Intel’s 
software allows is 64GB. SSDs larger than 
that are still usable; the excess capacity simply 
becomes its own partition. We think there’s 
a case to be made against using larger SSDs 
for caching, though. To begin, enthusiasts 
want to control where their data lives. If you 
have an application that you know benefits 
from fast read and write speed, you want it 
on the SSD, period. In an ideal world, you’d 
have enough cash for an 80GB SSD (at least) 
and a large enough (call it an even 1TB) 
hard drive. That’s a flexible combination with 
room to let you manage your data manually 
and still see the read- and write-oriented 
performance benefits of solid-state storage.

Benchmark Results ASRock Z68 Extreme4 ASUS P8Z68-V PRO Gigabyte Z68X-UD7-B3 MSI Z68A-GD80

Price (online) $200 $210 $350 $240

PCMark Vantage 18710 18791 18818 18434

Memories 12221 11998 12351 12249

TV And Movies 6965 6933 6903 6986

Gaming 20299 19447 16438 20233

Music 18055 18455 18821 18159

Communication 18899 19222 18977 19081

Productivity 21362 21302 21352 20986

HDD 29685 28622 28920 28961
Adobe Photoshop CS5* 1:35 1:34 1:34 1:35

Filter application, multithreaded emphasis

WinRAR 4.0* 0:49 0:50 0:49 0:50

334MB file folder compression

Main Concept 2.0* 0:56 0:54 0:56 0:55

MPEG-2 to H.264 convert

CyberLink MediaEspresso 6.5 1:35 1:34 1:34 1:35

449MB Test, iPad (1,024 x 768) Quick Sync-Accelerated Quick Sync-Accelerated CUDA-Accelerated Quick Sync-Accelerated

*Results in minutes:seconds; lower is better
Test system specs: CPU: Intel Core i7-2600K; RAM: 8GB Crucial DDR3-1333; GPU: GeForce GTX 590; Storage: Samsung 470-Series 256GB SSD; Windows 7 64-bit.
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every display option except DisplayPort. 
VGA is decidedly legacy, though, and 
the DVI connector is single-link only (a 
limitation of Intel’s hardware), preventing the 
use of 30-inch screens. You can use two of 
the board’s outputs at any given time thanks 
to Intel’s Flexible Display Interface, based 
on the DisplayPort standard. But, as with 
ASRock’s Z68 Extreme4, we could skip the 
array of outputs altogether; it’s this board’s 
PCI-E slots that really attract interest. 

Asus includes three x16 slots on the 
P8Z68-V PRO. Of course, we know that 
Intel’s Core processors include 16 lanes 
divisible into two x8 links. So, the first two 
slots are ideal for graphics upgrades (SLI or 
CrossFire). The bottom slot uses up to four 
of the platform controller hub’s PCI-E 2.0 
lanes. Due to the board’s lack of a PCI-E 
switch, however, operating it at x4 signaling 
means you cannot use either of the board’s 

two x1 slots, its eSATA control-
ler, or the front-panel USB 
3.0 ports unless you simply 

leave that third slot empty.
The rest of Asus’ design looks 

sharp, and is accented by blue 
anodized aluminum heatsinks, 

color-coded blue and gray memory 
slots, SATA ports in different shades 

of blue to help identify link speed, 
and a handful of peripheral headers, 

also in different colors. 
Other value-added extras such as 

MemOK!, dynamic phase shedding, auto-
matic overclocking, and a well-designed 
UEFI help set this board apart from 
the competition. We easily downloaded 
LucidLogix’s Virtu software from the Asus 
support page (it’s listed under the Utilities 
section of the P8Z68-V PRO’s downloads) 
and got it installed on this licensed board 
with a GeForce GTX 590 handling primary 
graphics duties. We would have liked to 
see the P8Z68-V PRO priced a little more 
aggressively, given the value found in many 
competing products. 

Gigabyte Z68X-UD7-B3 
Gigabyte’s entry is particularly unique. 

The Z68X-UD7-B3 is the only board in our 
roundup with no integrated graphics output. 

It’s easy for bench testers to appreciate 
little extras such as power and reset 
buttons, the Port 80 diagnostic readout 
for troubleshooting boot errors, and a 
removable BIOS chip. Less experienced 
builders should similarly find ASRock’s 
color-coded memory slots, SATA ports, and 
USB/FireWire headers convenient. These 
make installation easier, without constant 
references back to the instruction manual.

Despite the fact that the Z68 Extreme4 is 
clearly aimed at power users with at least one 
discrete graphics card, ASRock includes every 
possible display output for accessing Intel’s 
HD Graphics engine: VGA, single-link 
DVI, HDMI, and DisplayPort. Although 
it’s certainly nice to have so much choice, our 

main nitpick here is that there’s 
really no reason to 

buy a feature-laden platform and then use 
integrated graphics. For anyone interested in 
using HD Graphics, H67 is a cheaper, more 
mainstream option.

Asus P8Z68-V PRO 
Priced just north of ASRock’s offering, 

the Asus P8Z68-V PRO similarly comes 
loaded with functionality. Some of the 
more impressive hardware features include 
a pair of USB 3.0 controllers (enabling four 
total ports), an additional two-port SATA 
6Gbps controller, eSATA connectivity, and 
a built-in Bluetooth dongle that peeks out 
of the rear I/O panel. 

You’ll also find one HDMI, one VGA, 
and one DVI output back there, covering 

populated by gaming titles, Virtu presents 
just a handful of Quick Sync-enabled media 
apps, such as ArcSoft MediaConverter 7 
and CyberLink’s MediaEspresso 6.5. 
Whenever you run one of those programs, 
Virtu detects it and drives that window 
using HD Graphics. A Z68-based mother-
board equipped with an unlocked K series 
Core processor, a potent add-in GPU, 
and Lucidlogix’s Virtu software is exactly 
the combination we’d recommend for 
extracting the best of what Intel’s Sandy 
Bridge architecture can do.

ASRock Z68 Extreme4
The first board under our microscope 

also happens to be the least expensive. 
Although you can already find Z68-based 
motherboards for as little as $115, loading 
up on the features that enthusiasts want 
from a high-end platform quickly 
pushes prices up (and over) $200. 
And that’s really what Z68 is all 
about. Copious USB 3.0 (via 
two controllers), extra SATA 
6Gbps ports, FireWire, and 
Gigabit Ethernet are all part 
of ASRock’s package.

Of course, the challenge 
Z68 Express and Intel’s Sandy 
Bridge-based CPUs present is limited 
PCI-E connectivity. The processor opens 
up 16 lanes, and the platform controller 
hub proffers eight more, all transferring 
at 5GTps. Naturally, ASRock uses the 
CPU to create one x16 or two x8 links for 
graphics cards. The Z68 Extreme4’s third 
x16 slot is actually four lanes wide—
perhaps good enough for discrete graphics 
but also suited for a storage controller 
or PCI-E SSD. ASRock guarantees 
that slot always has four lanes available 
to it by allocating bandwidth to other 
PCI-E-based devices with a PLX switch. 
That component takes the four remaining 
lanes from the Z68 chipset and divides 
bandwidth between two x1 slots and 
five onboard peripheral controllers. Our 
compliments go out to ASRock for a 
design that maximizes included features 
without hamstringing functionality or 
compromising performance.

P8Z68-V PRO
$210 (online) ❘  Asus 
www.asus.com
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to the 24-pin ATX power connector is used 
to directly measure five different voltage 
levels. A 6-pin auxiliary connector right 
above the board’s first expansion slot pumps 
additional power to installed graphics cards. 
Our GeForce GTX 590 already requires 
the 75 watts available from a 16-lane slot, 
plus 150 watts each from two eight-pin 
connectors. Pushing that card even harder 
requires more power, which MSI delivers. 
Just make sure you have the extreme cooling 
in place to keep it from overheating.

The Z68A-GD80 includes a number 
of other nice features that we like: dual 
Gigabit Ethernet controllers, DVI and 
HDMI display outputs (farewell, VGA), a 
back-panel CMOS reset button, and one-
touch overclocking. Given the competition, 
though, this board’s price should be a 
bit lower.

Sometimes Less Is More
There’s no question that Z68 is now the 

top platform for enthusiasts, succeeding 
P67. Vendors are selling Z68-based 
motherboards from $115 to $350, 
giving power users plenty of choice. Not 
surprisingly, boards in the upper range of 
that spectrum are the most interesting. 
But it’s not always the priciest board that 
impresses us most. In this case, ASRock’s 
Z68 Extreme4 enables the chipset’s 
full feature set, includes a PLX bridge 
that helps balance the chipset’s PCI-E 
deficiency, and sells for the lowest price in 
our roundup. ■

BY PAUL CROSS

It’s difficult to overlook the lack of 
a feature fundamental to Z68 Express. 
However, this is frankly a board for serious 
gamers. The close proximity of its PCI-E 
slots means you’re probably limited to 
three-way configurations at best, but 
we certainly wouldn’t complain about a 

trio of Radeon HD 6950s or 
GeForce GTX 570s. Also, 

Gigabyte’s board is 
unquestionably the 

most attractive (for those 
of you with windowed 

cases). Its graphite and gold 
heatsinks, plus all-black slots, 

make for a classy combination.

MSI Z68A-GD80 
A $240 price tag raises our expectations of 

what MSI’s Z68A-GD80 should be able to 
do relative to the ASRock and Asus boards. 
The good news for overclockers is that MSI 
includes features capable of delivering more 
power more efficiently to onboard 
components. The bad news is 
that the Z68A-GD80 
suffers from the same 
connectivity conundrum 
as Asus’ P8Z68-V PRO. That 
is to say MSI includes a lot of 
onboard features, does not include a 
PCI-E switch, and consequently suffers 
from the platform’s limited lane availability.

As with the Z68 Extreme4 and 
P8Z68-V PRO, the Z68A-GD80 employs 
three x16 slots, the first two of which are 
three spaces apart. Both of these are tied 
to the processor’s 16 lanes and are used in 
either a one x16 or dual-x8 arrangement. 
The third slot runs at up to x4 signaling 
rates. But when you drop anything longer 
than an x1 card into that slot, one eSATA 
port, one SATA port, front-panel USB 3.0, 
FireWire, and both PCI slots get disabled. 
That’s a pretty severe compromise, consid-
ering ASRock deploys a PCI-E switch on 
its board for $40 less. 

But power users planning to use just one 
or two of those 16-lane interfaces shouldn’t 
be worried. In fact, MSI built this board 
more for the overclocking community than 
anything. For instance, a raised block next 

Why the omission? The company has 
grander plans for enthusiasts with powerful 
graphics configurations. An onboard Nvidia 
NF200 bridge takes the processor’s 16 lanes 
of PCI-E connectivity and turns them into 

four slots, three of which are one space apart. 
With one or two cards installed, the slots run 
at x16 transfer rates. Adding a third causes 
one x8/x8 division, and a fourth card results 
in all four slots running at x8.

That leaves plenty of connectivity coming 
from the Z68 Express, and Gigabyte uses it 
to enable up to 10 USB 3.0 ports, two extra 
SATA 6Gbps connectors internally, a pair 
of eSATA 6Gbps interfaces, twin Gigabit 
Ethernet ports, and two legacy PCI slots. 
The platform’s expandability is evident just 
by looking at its rear panel—a solid set of 
blocks packed with every manner of I/O. 
Granted, the most feature-laden Z68 board 
bears an imposing premium, so make sure 
you can put its capabilities to use before 
spending the extra cash.

There’s another interesting omission 
to consider. Because the Z68X-UD7-B3 
doesn’t expose any integrated display 
outputs, Windows doesn’t identify the 
Intel HD Graphics engine. As a result, 
LucidLogix’s Virtu software won’t start up, 
and you can’t take advantage of Quick 
Sync. That’s a pretty significant loss for 
anyone with aspirations to transcode 
video quickly. Then again, we were 
almost able to match the performance of 
Quick Sync using a GeForce GTX 590 
with 1,024 CUDA cores in CyberLink’s 
MediaEspresso 6.5.

Z68A-GD80
$240 (online)   

MSI
www.msi.com

Z68X-UD7-B3
$350 (online) ❘  Gigabyte 
www.gigabyte.us
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Reception at Audiovox Accessories, which 
manufactures the Terk and RCA antenna 
brands. “Broadcasters are broadcasting 
uncompressed in high definition, either 
at 1080i or 720p. In standard definition, 
they’re broadcasting uncompressed 480i. 
That’s equivalent to a modern DVD player. 
So, whether you are getting standard 
definition or high definition over the air, it’s 
going to be better than anything received 
from a cable or satellite company.”

So although cost may be pushing people 
to “cut the cord” with their subscription 
services, most of these people discover that 
the channels they get free often look better 
than they did when arriving by subscription, 
provided they’re able to pull in a strong 

enough signal. The role of the 
antenna is critical here. That said, 
even certain sub-$50 antennas can 
deliver excellent OTA results.

“In 2011, we’ve seen reports 
that anywhere from 600,000 to 1.6 
million homes will cut the cord this 
year,” says Scott Kolbe, spokesperson 
for OTA antenna manufacturer 
Antennas Direct. “It depends on 

whose data you’re looking at, but 
our data shows that anywhere from 12% to 
20% of households are antenna-only. When 
I talk to station general managers, they’re 
telling me numbers in the 18% to 20% 
range. And those numbers are going up. In 
Raleigh, N.C., we had 1,600 people line up 
for a giveaway of 200 free antennas.”

Tune In
Whether you want OTA broadcasts as 

a higher-quality alternative for your local 

Hulu, YouTube, and other online providers. 
If you have broadband, you have easy access 
to plenty of video programming. Netflix 
offers its Watch Instantly streaming library 
for only $7.99 per month, the same price 
as Hulu Plus. If that still leaves you needing 
shows such as live sports, local news, and 
major network shows on the night they air, 
fear not—that’s why we still have free OTA 
(over-the-air) network broadcasts.

Remember OTA, that thing we all 
used before cable and satellite? It’s still 
alive, well, and (as of June 2009) 100% 
digital. In fact, for high-def content, OTA 
broadcasts look as good if not better than 
cable and satellite because they use less 
compression. Subscription providers have 

a limited amount of bandwidth available 
for content, so if they want to provide 
more programming, they must apply more 
compression to their content in order to 
make room for more channels. In contrast, 
the amount of bandwidth available per 
OTA channel is fixed by the FCC. 

“With the exception of 1080p 
Blu-ray, over-the-air is the best-quality 
home entertainment people are going to 
get,” says Hank Caskey, vice president, 

T he Telecommunications Act of 
1996 was supposed to help foster 

competition among communications 
service providers and drive down pricing 
for consumers. For many people, that 
didn’t happen. When it comes to TV 
service, some major markets only 
have two or three provider options, 
and, far from declining, service prices 
keep climbing every year. In 2010, 
CNNMoney reported that “the average 
digital cable customer already pays 
almost $75 a month” and “customers 
see an average annual price hike of 5%.”

Contributing factors for these in-
creases range from falling ad revenue 
to infrastructure improvements, such 
as rolling out fiber-optic networks for the 
bandwidth needed to enjoy more high-
definition programming. Cable operators 
also cite steady rises in programming costs 
(the content on those scores of stations) as a 
driver of rate increases, but it’s also true that 
larger providers have their own programming 
divisions, meaning the service provider owns 
and is profiting from at least some of the 
shows supposedly forcing up subscriber 
costs. Unlike in other countries, U.S. TV 
providers don’t allow customers to pick their 
channels à la carte. Instead, we must choose 
from a few bundles and have no real middle 
ground between basic service and packages 
containing a slew of unwanted channels.

Regardless of the causes, the FCC recently 
released numbers showing that, over the last 
14 years for which it has data, cable rates 
went up 134%, compared to only a 39% 
increase in the Consumer Price Index. This 
never-ending cost climb has led increasing 
numbers of consumers to question whether 
they’re really getting their money’s worth. If 
the answer is no, then what are the options?

Most of you are already familiar with the 
many streaming options offered by Netflix, 

OTA FTW
10 Antenna Options For Life After Cable

ClearStream5
$139.99 ❘  Antennas Direct 
www.antennasdirect.com
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pointing at the visible broad-
cast tower, but there are many 
reasons why this is often 
impractical or impossible.

“In the antenna world, 
there is no ‘perfect,’ because 
there are many things that 
can impact your signal 

inside your house,” Caskey 
says. “Everything from the 

construction material in your house 
to the kind of lighting that you have 

to the appliances that you have. If you have 
a chandelier, it can reflect the signal.”

Compounding this is the issue of an-
tenna directionality. Some antennas 
are unidirectional while others are omni-
directional. According to Caskey, an 
omnidirectional antenna with the same 
element length as a unidirectional antenna 
will have 2.6 dB less gain when perfectly 
adjusted. This is why a unidirectional 
antenna may be a superior choice for tar-
geting a specific tower or tower cluster, but 
omnidirectional will prove more convenient 
for pulling in multiple tower locations. 

Another consideration you’ll face when 
buying a digital TV antenna is amplification. 
Some models include an amplifier, and 
others do not. With an already strong digital 
signal present, too much amplification 

a l together  when 
pointing 10 or 20 
degrees to the left 
or right. Channels 
can originate from 
different directions 
or even from dis-
parate cities. This is 
why a good outdoor 
antenna can bring 
in potentially scores 
of stations. Caskey 
indicates that it’s 
possible to receive 
around 95 OTA chan-
nels near Los Angeles. 

However, we also know that most of 
you will be averse to drilling holes through 
walls and mounting an outdoor antenna. 
For this reason, we focused on indoor 
antennas for this roundup. Performance 
is essential, but convenience is also a huge 
factor in this product category.

Many other dynamics can also influence 
channel reception. Antenna orientation, 
line-of-sight, and distance are obvious fac-
tors. A coiled coax cable connected to the 
antenna will increase impedance compared 
to a noncoiled cable. Obstructions are also 
key. Moisture in the air (rain or snow) and 
even leaves can impact reception, as can 
sun activity and building materials. As with 
Wi-Fi, stucco and metal in the walls are very 
hard on signals. Ideally, you would want 
an indoor antenna located in a window 

channels or you want to eliminate your 
cable/satellite service altogether, you’re 
going to need the right antenna for the 
job. Naturally, antenna performance can 
vary based on the physics of its element 
design, the quality of its electronics (if 
amplified), the amount of copper used, and 
so on. Generally, higher-priced antennas 
will deliver better design and build quality.

Some antennas may optimize for UHF 
or VHF signal bands. In this roundup, 
we’ve tried to focus on antennas suited to 
both. Winegard’s national sales manager 
Grant Whipple notes, “You can make UHF 
antennas smaller because UHF is a shorter 
frequency, and all the digital channels used 
to be UHF. But after the digital transition, 
when all of the analog stations got cleared 
out, a lot of the channels dropped back down 
onto VHF. Ninety percent or more of the 
country needs VHF, because that’s their 
ABC or CBS or whatever. But in high band 
VHF, where a lot of channels are, you need 
a 35-inch element to really do a good job. 
Your antenna should be at least 35 inches 
long, and that’s why it’s tough to have a small 
indoor antenna that performs well.”

Once you set up your antenna, you’ll 
want to fine-tune your positioning and 
signals. We know too well from first-hand 
experience that receiving a digital OTA 
channel is more directionally sensitive than 
analog: An antenna that receives a digital 
channel perfectly well when pointing 
one direction might lose that channel 

Micron XG
$104.99 ❘  Antennas Direct 
www.antennasdirect.com

OTA Indoor Antenna Testing
Channel (Virt) 30 (49.1) 22 (22.1) 33 (32.1) 40 (6.1) 43 (2.1) 45 (24.1) 8 (8.1) 10 (10.1) 12 (12.1) 42 46 Avg signal

Noise Margin (dB)  70.8 70.1 69.7 69.1 68.9 68.7 67.1 65.2 63.5 51.4 51.1 strength

Antennas Direct ClearStream5  88 90 85 93 87 91 94 78 0 65 62 75.73

Antennas Direct Micron XG  91 85 77 81 67 94 62 58 0 63 70 68.00

Channel Master CM 4020  92 78 70 79 63 98 88 79 63 59 79 77.09

Channel Master CM 4030  74 59 52 78 84 95 67 68 52 48 0 61.55

Clixxun fancy alpha  80 0 60 81 87 96 72 52 0 0 78 55.09

Terk FDTV1a  91 60 78 87 91 97 81 76 82 71 72 80.55

Terk FDTV2  87 60 52 66 65 95 76 61 0 0 60 56.55

Terk HDTVa  90 89 52 66 0 93 66 84 0 50 63 59.36

Winegard FV-HD30  92 81 79 89 94 99 97 77 68 48 14 76.18

Winegard SS-3000  88 75 56 80 65 94 76 64 50 0 68 65.09
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OTA Antennas - Inside vs. Outside (East)
Channel (Virt) 30 (49.1) 22 (22.1) 33 (32.1) 40 (6.1) 43 (2.1) 45 (24.1) 8 (8.1) 10 (10.1) 12 (12.1) 42 46 Avg signal

Noise Margin (dB)  70.8 70.1 69.7 69.1 68.9 68.7 67.1 65.2 63.5 51.4 51.1 strength

Antennas Direct
ClearStream5 (inside)  91 88 61 91 91 96 91 83 80 42 0 74.00

Antennas Direct
ClearStream5 (outside)  93 92 89 94 93 97 85 91 95 88 89 91.45

Winegard 
FV-HD30 (inside)  90 93 99 95 97 98 89 78 84 79 69 88.27

Winegard 
FV-HD30 (outside)  95 96 100 97 96 99 96 84 84 72 89 91.64

OTA Antennas - Inside vs. Outside (South)
Channel (Virt) 30 (49.1) 22 (22.1) 33 (32.1) 40 (6.1) 43 (2.1) 45 (24.1) 8 (8.1) 10 (10.1) 12 (12.1) 42 46 Avg signal

Noise Margin (dB)  70.8 70.1 69.7 69.1 68.9 68.7 67.1 65.2 63.5 51.4 51.1 strength

Antennas Direct
ClearStream5 (inside)  88 90 85 93 87 91 94 78 0 65 62 75.73

Antennas Direct
ClearStream5 (outside)  94 79 97 94 65 96 83 83 77 77 76 83.73

Winegard 
FV-HD30 (inside)  92 81 79 89 94 99 97 77 68 48 14 76.18

Winegard 
FV-HD30 (outside)  90 92 86 67 78 97 81 89 84 0 74 76.18

With & Without Amplification (East)
Channel (Virt) 30 (49.1) 22 (22.1) 33 (32.1) 40 (6.1) 43 (2.1) 45 (24.1) 8 (8.1) 10 (10.1) 12 (12.1) 42 46 Avg signal

Noise Margin (dB)  70.8 70.1 69.7 69.1 68.9 68.7 67.1 65.2 63.5 51.4 51.1 strength

Channel Master 
CM 4030 (no power)  91 89 68 67 51 91 72 77 85 0 55 67.8

Channel Master 
CM 4030 (power)  91 66 0 0 72 93 80 86 56 53 0 54.3

Terk FDTV1a (no power)  91 84 67 62 91 96 77 47 75 61 86 76.1

Terk FDTV1a (power)  92 87 66 81 95 100 87 77 82 56 79 82.0

Terk HDTVa (no power)  74 86 72 81 79 91 32 69 57 0 0 58.3

Terk HDTVa (power) 91 94 92 96 98 96 76 79 85 81 64 86.5

With & Without Amplification (South)
Channel (Virt) 30 (49.1) 22 (22.1) 33 (32.1) 40 (6.1) 43 (2.1) 45 (24.1) 8 (8.1) 10 (10.1) 12 (12.1) 42 46 Avg signal

Noise Margin (dB)  70.8 70.1 69.7 69.1 68.9 68.7 67.1 65.2 63.5 51.4 51.1 strength

Channel Master 
CM 4030 (no power)  91 89 68 67 51 91 72 77 85 0 55 67.8

Channel Master 
CM 4030 (power)  91 66 0 0 72 93 80 86 56 53 0 54.3

Terk FDTV1a (no power)  91 84 67 62 91 96 77 47 75 61 86 76.1

Terk FDTV1a (power)  92 87 66 81 95 100 87 77 82 56 79 82.0

Terk HDTVa (no power)  74 86 72 81 79 91 32 69 57 0 0 58.3

Terk HDTVa (power) 91 94 92 96 98 96 76 79 85 81 64 86.5
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can actually over-
amplify the signal and 
prevent the tuner from 
locking on. This is why 
the Consumer Electronics 
Association now mandates a 14 
dB maximum on indoor 
antennas. This doesn’t 
stop some vendors from 
selling antennas with far 
greater amplification, 
such as 45 dB. Just realize 
that such boosting may 
be counterproductive. 

How We Tested
We set up a folding card table next to a 

home media center containing a TiVo HD 
set-top box. We used the cabling included 
with each antenna to connect to the TiVo. 
(The only exception was the Antennas 
Direct ClearStream5, which didn’t ship 
with a cable. In this case, we used the 
cable that shipped with the company’s 
Micron XG.) Not knowing in advance 
how many broadcasting towers we would 
be able to pull in, we decided to test each 
antenna four times, each time pointing in a 
different cardinal direction. As it turns out, 
the home we tested in is eight to nine miles 
due west from the cluster of broadcast 
towers located in the hills overlooking 
Portland, Ore. This would almost certainly 
guarantee decent indoor coverage for the 
market’s primary stations, because the 
broadcast towers for these are very nearly 
on a line-of-sight path to the home.

The site TVFool.com provides an infor-
mative tool for estimating your expected 
channel reception. If you enter your address 
and the height at which you’re mounting 
your antenna, it will report which channels 
could be in reception range and the signal 
strength of each. Stations judged a fairly 
safe bet for solid reception are highlighted 
in green. 

We consulted this site, and our TVFool 
report showed that we should receive 26 
stations. In reality, we received only 11, 
regardless of antenna direction, so take the 
site’s reports as more guide than gospel. 
It doesn’t help that the FCC bases its raw 

channel in our mar-
ket was NBC on 

VHF channel 8.

Antennas Direct 
Micron XG

Kolbe says the con-
sumer-friendly look 
of the Micron XG 
was requested by 
Best Buy. The unit is 
only rivaled by Terk 
in having that mix of 

eye-pleasing looks with a 
design that conveys high 
performance. Without 

the reflector panel, the assembled Micron 
XG measures 10 x 11 x 4.5 inches, and the 
reflector quickly but securely attaches via two 
pegs that slide deep into a pair of holes in the 
Micron’s base. With the reflector, the Micron 
XG boasts a 35-mile range and a maximum 
directivity gain of 8.4 dBi. The unit includes 
a nifty inline amplifier with gain settings of 
+5, +10, +15, and +20 dB. Not wanting to 
blow out our already strong station signals, 
we ran our tests at only the lowest setting.

Channel Master CM 4020
The CM 4020 fits our old-school notion 

of what a TV antenna should look like. 
Check out the 40-inch telescoping rabbit 
ears for VHF and an adjustable tuning 
loop for UHF, backed by a fine-tuning 
knob (which we left in its center position, 
again because we don’t think people will 
make adjustments every time they turn 

the channel). The 4020 
has two 75 ohm coaxial 
output connectors. As 

mentioned with the Terk 
HDTVa, we extended the 

4020’s VHF dipoles about 
half-way for testing, forming 

an approximately 90-degree 
angle with them.

Channel Master CM 4030

reception strength data on outdoor antennas 
positioned 30 feet in the air, not indoors at 
3 feet (as we were). All other things being 
equal, higher antenna elevation is always 
better, which is why some people place their 
antennas in an attic.

As you’ll see, we picked a few antennas 
with which to examine amplified vs. 
nonamplified performance and indoor 
vs. outdoor results, just to see what 
differences might exist in an environment 
with good tower proximity.

Antennas Direct ClearStream5
Looking more like a pet cage than an 

antenna, the ClearStream5 is billed as “the 
smallest high-gain VHF/UHF antenna on 
the market.” This may be the case, but it still 
measures 23 x 29 x 11.5 inches (HxWxD), 
making it obviously an outdoor model. We 
tested it both inside as well as several feet 
outside in the yard using a 12-foot coax 
cable (not included). The CS5 is the 
only antenna of this group to require 
assembly, and although all you need is 
a Philips screwdriver, it’s definitely a 
two-handed job. 

Antennas Direct specifies a 
VHF range of over 65 miles and 
a maximum gain of 7.6 dBi for 
VHF and 4.9 dBi for UHF. The 
design is optimized for VHF 
channels 7 through 13 (174-
216MHz) and UHF channels 
14 through 51 (470-698MHz). 
Fortunately, the lowest major 

fancy alpha
$39.99 ❘  Clixxun 
www.clixxun.com

CM 4030
$39.99 ❘  Channel Master 
www.channelmasterstore.com

CM 4020
$23.99 ❘  Channel Master 
www.channelmasterstore.com
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The 4030 ap-
pears to be the ex-
act same antenna 
as the 4020, only 
with an integrated 
amplifier and plug-
in power trans-
former. Note that 
Channel Master 
has listed a $27.99 
sale price at its online store, while the 
regular price is $39.99. Not to give away 
the punch line prematurely, but it was clear 
that the 4020 outperformed the 4030 in 
our testing, and the only difference between 
the two is the power circuitry. We would 
only suggest that in other environments 
where signal dynamics will be different, and 
possibly weaker, the 4030’s amplification 
may have a beneficial effect.

Clixxun fancy alpha
“Serious” antenna manufacturers 

seem prone to deriding makers of “photo 
frame antennas,” assuming that anything 
so small and cute must be inherently 
inferior on performance. Well, our results 
prove them right, at least in this case, 
but this still leaves us with an interesting 
question: If an inexpensive antenna 
can pull in the digital signals you want, 
do you care if the signal strength is 70 
compared to 90? There’s no question that 
we would rather have a 4x6-inch photo 
frame on our home-theater shelf than 
some awkward-looking thing with fins 
and dipoles. Ignoring the unconventional 
name of the fancy alpha, the unit 
measures 6.97 x 4.33 
x 2.95 inches. We 
like that the fancy 
a lpha’s  in te rna l 
amplifier runs from a 
USB cable rather than 
a conventional brick. 
This way, you can run the 
antenna from a notebook 
or HTPC, or you can use 

physically awkward on a shelf. The 
finned part of the product is its very 
directional UHF antenna, modeled after 
the British “Silver Sensor” log-periodic 
UHF antenna. 

Two extendable rabbit ears (up to 44 
inches) for tuning VHF are tucked behind 
the stand. According to Audiovox’s 
Caskey, different antenna lengths will 
be better or worse suited to different 
VHF frequencies, with taller extension 
being better for lower frequencies. 
Knowing that few users will be in-
clined to get up and adjust their rabbit 
ears every time they change channels 
(some things never change), we tested 
with the antennas extended about 
half-way and spread about 45 degrees 
from vertical. 

The unit ships with a 
power injector. The gain is 
12 dB typical in VHF and 

11 dB in UHF.

Winegard FV-HD30
There are several reasons to like 

the Winegard FreeVision, including 
its low price, excellent performance, 
lack of need for amplification, and the 
fact that it’s designed and built here 
in the United States. Yes, the unit is a 
bit large (12.98 x 20.57 x 6.2 inches) 
and ungainly, but it’s not really ugly 
in an Antennas Direct CS5 sort of 
way, and Winegard maintains that 
you can paint everything on the unit 
except the connection spots where the 
antenna “X” shapes come together. The 
FreeVision is rated for signal reception 
up to 30 miles  and includes  the 
mounting bracket necessary to mount 
the unit outdoors.

your phone’s AC-to-USB 
adapter, as we did.

Terk FDTV2
It was the FDTV2 that 

originally sparked this article. 
When the author cut his 
cable service in 2009, the 
FDTV2 seemed to offer the 
best mix of performance, low 
price, and aesthetic appeal. 

Once in use, though, it 
became clear that indoor TV 
reception could be finicky 

at best and was frequently maddening. All 
it took was a passing cable nudge to shift 
the antenna’s position and miss recording a 
show. Could the FDTV2’s compact design 
(9.75 x 9 x 2.48 inches) and sleek finish 
be a detriment? Was the advertised 
360-degree, omnidirectional recep-
tion pattern a misnomer? We had 
to find out. As with the FDTV1a, 
the FDTV2 can mount on a wall, 
vertically on its stand, or flat. It does 
not include an amplifier. The unit 
tunes VHF at 174 to 216MHz and 
UHF at 470 to 698MHz.

Terk FDTV1a
Looking to be a larger (11.73 x 11.25 

x 1.18 inches) version of the FDTV2, 
the FDTV1a differs only in its size and the 
inclusion of a removable amplifier. This serves 
to offer a 10 dB typical gain. As with the 
FDTV2, this unit includes the mounting gear 
necessary for mounting in three possible ways. 

Terk HDTVa
Measuring 9.125 x 13 x 16 inches, the 

HDTVa manages to look stylish 
enough for living room 

presentation while 
s t i l l  b e i n g 

HDTVa
$69.99 ❘  Terk 
www.terk.com

FDTV2
$49.99 ❘  Terk 
www.terk.com

FDTV1a
$89.99 ❘  Terk 
www.terk.com
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antenna and the towers. Still, our numbers 
pointing east were clearly better overall.

Facing east, the advantage of being outside 
was obvious for both antennas. The CS5 was 
able to pull a stable 89 signal strength for 
UHF channel 46 where it hadn’t been able 
to hold the signal at all inside. Curiously, the 
FreeVision showed relatively little benefit 
from facing east, only taking a 20-point jump 
on one relatively minor channel.

Facing south, we again see the CS5 salvage 
one channel (VHF channel 12) out of 
oblivion, but now several channels actually 
show worse performance outside. This is also 
true for the FreeVision, which actually loses 
one channel outside. The miracle we’d hoped 
for of being able to pull in the southern 
towers never materialized.

Of course, our centerpiece here is the 
standard indoor tests. In practice, we found 
that any station with a stable signal strength 
of 60 or better looked perfectly satisfactory. 
However, because environmental conditions 
can fluctuate, having a bigger buffer of error 
is obviously desirable. We totaled up all the 

averages from all four directions to 
figure the indoor average 

results.

Overall, Winegard wins the day, 
with Terk’s higher-end models kicking 
in some stiff competition. Perhaps 
the biggest surprise here is Channel 
Master’s CM 4020, which turns in a 
striking 79 overall  signal strength 
average for only $24. That Winegard’s 
FreeVision can trounce competitors at 
double or triple its price should speak 
volumes. Still, for those who are willing 
to pay more for sleek home-theater 
aesthetics with solid performance, Terk’s 
FDTV1a is our pick. ■

BY WILLIAM VAN WINKLE

pointing due east toward the local tower 
cluster. This turned out to be true. When 
pointing east, we averaged a 75.01 signal 
strength across all antenna configurations 
across the 11 station frequencies we 
received. This average nosedived to 67.52 

when pointing south, 
which is strange con-
s ider ing  that  the 

area’s second 
(albeit more 
distant) tower 
cluster is in 
that direction. 
Our average 
pointing west, 

directly away from 
the s ignal  sources 

where there are no 
broadcast towers at all, was 73.58, playing 
havoc with our preconceptions about 
digital signal direction. Pointing north 
yielded an average of 69.73.

To test the impact of amplification, we 
grabbed three of our 10 antennas 
and examined their results in 
both the best (east) and worst 
(south) orientations. You 
can see in our results that 
amplification improves overall 
performance in both directions. It’s 
interesting to note, though, that the 
CM 4030 was unable to tune channels 33 
and 40 when facing east with amplification 
yet could tune them with amplification 
when facing north. This may be illustrating 
a case of over-amplification killing a signal.

To examine inside vs. outside perfor-
mance, we used the Antennas Direct 
ClearStream5 and Winegard FreeVision, 
setting both on the same card table used 
for the indoor testing, only now positioned 
about 8 feet outside the house in the back 
yard. This meant that we were still facing 
straight into the house to the west, but all 
other directions were open to nature. For this 
analysis, we used our eastern and southern 
results. Note that although our southerly 
tests no longer had house walls to deal with, 
we could not escape the tall oak trees in a 
neighboring yard. Under no conditions did 
we have direct line-of-sight between the 

Winegard SS-3000
Winegard bills the SS-3000 as the 

“highest-rated indoor HDTV antenna.” 
This might be a bit optimistic, but the unit 
is definitely no slouch. Winegard takes a 
slightly different approach to amplifying this 
model by including a coaxial 
splitter, with one link going 
to the antenna and the other 

to an AC wall brick 
featuring a coax con-
nector on its bottom. The 
advantage here would be that 
this lets users essentially run a 
50-foot power cable to install the antenna 
in the attic (or anywhere else you might get 
better reception). 

The combination of a wide hammer-
head fin backed by a snap-in reflector 
panel gives this unit a somewhat spacey 
appearance, and the dimensions (5 x 
26.75 x 4.25 inches) may not play well 
with your living room. The SS-3000 will 
tune all the way from VHF low band (54 
to 88MHz) through VHF high band (174 
to 216MHz) to UHF (470 to 806MHz), 
covering all channels from 2 through 69. 

Antennapocalypse Now
As mentioned, we tested each antenna 

in four directions, expecting that 
we would obtain the best results from 

OTA Antennas: Indoor Final Signal
Strength Averages (All Directions)

Antennas Direct ClearStream5  72.36

Antennas Direct Micron XG  66.17

Channel Master CM 4020  79.00

Channel Master CM 4030  52.25

Clixxun fancy alpha 56.18

Terk FDTV1a 81.38

Terk FDTV2 68.94

Terk HDTVa 85.74

Winegard FV-HD30 87.68

Winegard SS-3000 85.62

FV-HD30
$39.99 ❘  Winegard 
www.winegard.com

SS-3000
$59.99 ❘  Winegard 
www.winegard.com
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At launch, Intel’s Second Generation Core i3/5/7 processors were like a 
hot, new crate engine stuffed into a P67 or H67 minivan. Now that the 
company’s Z68 chipset has rolled into town, PCs can shift into high gear. 

If you want high-end components and all the Z68 chipset’s advanced 
features but want to avoid high-end pricing, GIGABYTE’s $169 GA-
Z68X-UD3H-B3 might be the perfect motherboard for your next build. 

Touch BIOS
Board vendors are moving beyond the legacy BIOS to support 3TB
boot drives, among other things. GIGABYTE leads the charge into 
the new paradigm with its innovative Touch BIOS.

The Touch BIOS app lets you access the settings of the Hybrid EFI BIOS 
right from the OS. You read that right: There’s no longer any need to 
reboot into a text-based setup environment. Touch BIOS’ friendly GUI 
supports keyboard and mouse control as well as touchscreens. 

Intel Smart Response Technology
The GA-Z68X-UD3H-B3 also lets you roll your own hybrid drive 
with a NAND cache as speedy as you can afford. Install a hard 
drive and a 20 to 60GB SSD (or specify a partition of a larger SSD), 
and the Z68’s Smart Response feature will turn the flash into a 
cache for the data you use most. Besides radically faster startups, 
GIGABYTE claims performance up to four times faster than from a 
hard drive alone. 

LucidLogix Virtu
It’s called graphics virtualization, and it’s about making the most 
efficient use of what you have. That means that your discrete graphics 
card automatically takes over tasks that require its muscle, such as 
games. Other jobs, such as 3D Blu-ray playback, fall to the integrated 
graphics capabilities of your second-gen Core i3/5/7 processor. The 
result: less heat, less fan noise, and a lower electric bill. 

Intel Quick Sync
On-die graphics acceleration yields other multimedia dividends, too. 
Quick Sync rapidly transcodes HD video from one format to another, 
such as for viewing on a mobile device or uploading to a video-
sharing site. 

The GA-Z68X-UD3H-B3 supports x16/x8 SLI and CrossFireX, but 
GIGABYTE provides another option for users craving 3-way GPU 
horsepower. The GA-Z68X-UD7-B3 ($349) comes with an embedded 
NF200 chip that makes possible some seriously boss graphics 
combinations. It’s just one more example of GIGABYTE’s commitment 
to providing the widest and most complete selection of motherboard 
choices, so you get exactly the board you need. ■

GA-Z68X-UD3H-B3
$169
GIGABYTE
www.gigabyte.us

Full Z68 For The Masses
GIGABYTE GA-Z68X-UD3H-B3

http://www.gigabyte.us
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that the SATA and Molex cables are long 
enough (34 inches) to reach the top or 
bottom of most any case.

To test the ZX Series 850W, we si-
multaneously ran POV-Ray beta in the 
background and the Aliens vs. Predator 
gaming benchmark in the foreground. Our 
test system pulled 453 watts at peak, with 
a power factor of .980. OCZ backs the ZX 
Series 850W with a five-year warranty. 

Overall, we like that OCZ was able 
to deliver a power supply that’s both 
modular and high-power. It’s a power 
supply you should definitely consider for 
your next build. ■

BY NATHAN LAKE

ZX Series 850W
$179.99
OCZ
www.ocztechnology.com

T he fully modular ZX Series 850W 
from OCZ has a single 70A 12V rail 

and is 80 Plus Gold-certified. We installed 
the power supply into our test system and 
found that it delivered stable power.

The ZX Series 850W will blend into 
the background of most cases, as OCZ 
only adds a subtle ZX Series label to the 
sides of the power supply. There are no 
built-in LEDs. OCZ includes a multi-
tude of modular cables, including two 
4+4-pin 12V, four 6+2-pin PCI-E, four 
SATA (each with three connectors), three 
4-pin Molex (each with three connectors), 
and one FDD. We’ll note that those with 
a three-way SLI or CrossFire configuration 
would want to opt for the 1,000W or 
1,250W version of the ZX Series, both 
of which feature six 6+2-pin PCI-E 
connectors. All of the cables are sheathed 
in thick mesh, which helps prevent the 
cables from becoming tangled. We like 

OCZ ZX Series 850W

Specs OCZ ZX 
Series 850W

Rated continuous (W) 850 (at 50 C)

12V Rails 1

+12V max (A) 70

+5V max (A) 30

+3.3V max (A) 24

SLI/CrossFire-ready Yes

Max wattage tested 453

Power factor tested 98

Efficiency rating

(as advertised) 92%

Cable side Motherboard

Fan location Bottom

Fan(s) 140mm

PCI-E 4 ( 6+2-pin)

Main 12V 20+4-pin

8-pin EPS 12V 2 (4+4-pin)

4-pin 12V 0

SATA 12

4-pin Molex 9

Floppy 1

Length

(including cable bend) 8.1 inches

Warranty 5 years

Test system specs: Processor: Intel Core i7 980X; Motherboard: Gigabyte G1.Guerilla; GPU: Nvidia GeForce GTX 580 (2x, SLI); RAM: 6GB Crucial Ballistix 
DDR3-1600; Storage: 128GB Crucial RealSSD C300 
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I n a world dominated by flat screens and digital interfaces, 
your eyes can get worn out easily, especially when your pupils 

regularly readjust to handheld touchscreens, HDTVs, and 
monitors of varying brightness. But there’s something you can 
do about eyestrain when it comes to logging time in front of a 
monitor: Install LED bias lighting.

Antec’s soundscience halo 6 LED bias lighting kit is a USB-
powered, flexible plastic strip lined with six LED lights, each 
no larger than the size of a chassis screw. Peel back the adhesive 
strip, stick it to the back of your monitor, plug it into a USB 
power source, and you’re done with the installation.

In our testing, the kit worked well and wasn’t so bright 
that it distracted from the display itself. Although you can 
install the kit on the back of a 15-inch monitor, the 14.6-
inch LED strip will peek out of the left and right edges of 
the monitor unless you attach it diagonally. Therefore, if 
you intend to situate the strip horizontally and at the center 
of your monitor’s back panel (as Antec recommends), make 
sure you have at least a 17-inch widescreen monitor. 

The best scenario for the soundscience bias lighting kit is a 
completely dark room in which your monitor sits a few inches 
away from a white wall. The LEDs will thoroughly illuminate 
the space between the monitor and the wall, producing a soft 
glow that enfolds the edges of the display. 

So, aside from creating a halo effect behind your monitor, what 
else does the bias lighting kit do? It’s designed to enhance the 
screen’s blacks, bring out colors, and help you sit longer during a 
dimly lit gaming session without experiencing discomfort associ-
ated with prolonged eye stress. Another added benefit: the price. ■

BY JOANNA CLAY

soundscience halo 6 LED bias lighting kit
Antec  |  $12.95  |  www.antec.com

Antec soundscience halo 
6 LED bias lighting kit

Specs: Light strip length: 14.6 inches; USB cable length: 4.25 feet; 
Weight; 1oz.; Warranty: Two years; Max monitor size: 24 inches
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cards. There are two PCI-E power cables, 
and both feature two 6+2-pin connectors 
to support two-way SLI or CrossFire. For 
connecting peripheral devices, there are 
three cables. One has four SATA connec-
tors; another includes two SATA and two 
Molex; and the other offers one SATA, 
two Molex, and one floppy.

In our testing, we were able to push 
the power supply to a power draw of 455 
watts, and it delivered a power factor of 
97.8 when we simultaneously ran POV-
Ray beta and the Aliens vs. Predator 
benchmarks. We experienced no prob-
lems during our testing and liked that 
FSP included 37-inch-long SATA/Molex 
cables, so we could easily reach all the 
components in our test system. ■

BY NATHAN LAKE

Aurum Series Gold 700
$129.99
FSP
www.fspgroupusa.com

T he FSP Aurum Series Gold 700 is an 
affordable, compact power supply that 

meets the 80 Plus Gold standard. The key 
to the power supply’s design is FSP’s MIA 
(Multiple Intelligence Ability) technology, 
which is an integrated circuit that com-
bines pulse width modulation; zero cur-
rent switching and power factor correction 
(increases AC-DC conversion efficiency 
and minimizes energy loss to heat); post 
synchronous rectifying; active clamp (im-
proves switching losses); and overvoltage 
protection. The integration of components 
means that less energy is wasted overall. 

The Aurum Series Gold 700 offers four 
12V rails, each with a max of 18A, to 
provide a max combined power of 672W. 
The 3.3V and 5V DC outputs each of-
fer 28A for a max combined power of 
160W. As you may guess from its name, 
total power available is 700W. The unit’s 
7-inch (including cable bend) length 
makes it ideal for those with midsized or 
smaller cases that need a power supply 
that can still support high-end graphics 

FSP Aurum Series Gold 700

Test system specs: Processor: Intel Core 
i7-980X; Motherboard: Gigabyte X58A-OC; 
GPU: Nvidia GeForce GTX 580 (2x, SLI); 
RAM: 6GB Crucial Ballistix DDR3-1600; 
Storage: 128GB Crucial RealSSD C300

Specs

Rated continuous (W) 700 (at 40 C)

12V rails 4

+12V max (A) 18

+5V max (A) 28

+3.3V max (A) 28

SLI/CrossFire-ready Yes

Max wattage tested 455

Power factor tested 97.8

Efficiency rating

(as advertised) 90%

Cable side Motherboard

Fan location Bottom

Fan(s) 120mm

PCI-E 4 (6+2-pin)

Main 12V 20+4-pin

8-pin EPS 12V 2 (1 4+4-pin, 
1 8-pin)

4-pin 12V 0

SATA 7

4-pin Molex 4

Floppy 1

Length

(including cable bend) 7 inches

Warranty 5 years
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archaeologists Indiana Jones finds on his 
way to the booty. 

This bold new Patriot drive is faster 
than many SATA SSDs. Its controller 
can address eight channels of NAND 
simultaneously. Moreover, if you can’t 
find a USB 3.0 port, it will work just fine 
at USB 2.0 speeds. 

As you can see in our chart, the Super-
sonic Magnum exceeded its advertised 
read and write rates in our sequential 
performance benchmarks. It took a bit 
longer to write small files, but not as long as 
some USB 3.0 flash drives we’ve seen. 

As for the snug-fitting cap, it snaps 
onto the other end of the drive when 
you’re using it. Patriot also sells a 128GB 
edition for roughly $300. ■

BY MARTY SEMS

N AND flash memory outstripped 
the performance of USB 2.0 ages 

ago. Until recently, though, your only 
hope for a faster thumbdrive was the 
eSATA interface. It’s a good thing that 
most eSATA flash drives also came 
with USB 2.0 connectors, because 
for a variety of reasons—the need to 
carry around an auxiliary power cable, 
the dearth of front-mounted eSATA 
ports, and so on—most users simply 
gave up and resigned themselves to using 
their breathtaking eSATA models as 
bottlenecked USB drives. 

SuperSpeed USB 3.0 just might 
change all that. Just as there had to be 
a Newton before the iPad, a SoftBook 
before the Kindle, so might eSATA flash 
drives have paved the way for USB 3.0. 
Sort of like the skeletal remains of other 

Patriot Supersonic Magnum 64GB 

Supersonic Magnum 64GB
$199.99
Patriot
www.patriotmemory.com

Patriot Supersonic 

Benchmark Results Magnum 64GB

Interface USB 3.0

4GB folder transfer (min:sec)

Read to host SSD 1:39 / 40.4MBps

Save from host SSD 9:45 / 6.8MBps

CrystalDiskMark (MBps)

Sequential read 248.2

Sequential write 155.4

512KB random read 167.2

512KB random write 1.3

4KB random read QD1 7.8

4KB random write QD1 0.3

4KB random read QD32 8.5

4KB random write QD32 0.3

Specs: Interfaces: USB 3.0/2.0; Advertised 

speeds: 200MBps read/120MBps write; 

Dimensions: 0.31 x 1.1 x 3.1 inches (HxWxD); 

Shock resistance: 15G; Warranty: 5 years

Test system specs: CPU: Intel Core i7-980X; 

Motherboard: Gigabyte X58A-OC (ICH10R 

controller); RAM: 6GB Crucial DDR3-1333; 

Storage: 128GB Crucial RealSSD C300; 

OS: Windows 7 Enterprise; 64-bit; NTFS and 

MBR formatted
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system offered surprisingly good sound 
quality and impressive volume levels, 
considering their relatively small size and 
output rating. Music, movies, and games 
all sounded very good on the SP2200 
set. Highs were nice and crisp, and 
mids were easily distinguishable. Bass 
was punchy but not overly booming. 
With a single driver per satellite, the 
highs weren’t quite as crisp and clean as 
the SP2500’s, but the SP2200 speakers’ 
sound was still good and much better 
than the vast majority of affordable 
2.1-channel speaker systems we’ve heard 
over the years.

At about a hundred bucks, the Gaming 
Audio Series SP2200 speaker system is 
somewhat pricey for only offering 2.1 
channels, analog input, and no adjustable 
EQ settings. But you simply can’t ignore 
that sound quality. ■

BY MARCO CHIAPPETTA

sports a maximum output rating of 46 
watts—30 watts for the subwoofer and 
16 watts for the satellites (8 watts each). 
The subwoofer uses a 6-inch driver, which 
resides in a basic tuned-port enclosure. It’s 
a side-firing subwoofer, with the driver 
visible on the right side of the unit, the 
port in front, and electrical connections 
on the rear. The satellites feature a single 
2-inch driver in a small, sealed enclosure 
with removable grilles. The left satellite is 
devoid of any features other than a silk-
screened Corsair logo, while the right 
satellite houses the main volume control, a 
subwoofer bass level control, a headphone 
output, and an auxiliary 3.5mm input on 
its front; a bulky main control cable and 
thin input cable run out from the right 
satellite’s rear. An additional RCA input is 
also available on the back of the sub, for a 
total of three inputs.

During testing, the Corsair Gaming 
Audio Series SP2200 2.1-channel speaker 

O n some levels, the Corsair Gaming 
Audio Series SP2200 2.1-channel 

speaker system is similar to the higher-end 
SP2500 set we reviewed in last month’s 
issue. (See page 41.) For example, both 
the SP2200 and SP2500 speaker systems 
are tuned to provide near distortion-free 
sound throughout their volume range. 
Corsair measures the maximum output on 
the SP2200 speaker system using the FTC 
RMS method, which provides what seems 
like a lower output rating, but it’s a much 
more realistic measurement compared 
to the bogus peak output ratings of 
many other kits. Both the SP2200 and 
SP2500 speaker systems connect to a PC 
using a standard 3.5-inch analog stereo 
cable. Although ultimately different, the 
Corsair Gaming Audio Series SP2200 
clearly uses a handful of technologies from 
the SP2500.

The SP2200 speaker system is 
significantly scaled down, however. It 

Corsair Gaming Audio Series SP2200

Specs: Frequency response: 40Hz to 20kHz +5/-5dB, -10dB @ 35Hz; Total power: 46 watts (FTC RMS method); Subwoofer power: 30 watts; Satellite power: 
8 watts per satellite; Subwoofer: 6-inch side-firing, ported enclosure; Satellites: 2-inch drivers; Inputs: 2 3.5mm, 1 RCA; Outputs: 3.5mm headphone 

Gaming Audio Series SP2200
$99.99
Corsair

www.corsair.com
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the top two 5.25-inch external bays, a 
dust prevention system (which consists 
of mesh over every case opening), a great 
cooling setup with fans on the front, left 
side, top, and back of the case, and a 
bold aesthetic that’s not too garish. Our 
only gripe has to do with the plastic 
components, which didn’t have perfect 
fitment, but this is a minor objection that 
many users may not even notice.

Overall, the Sentey GS-6400B Arvina 
is a steal at $99. If you like the design and 
want some of the features this case has to 
offer, don’t be afraid to give this relative 
newcomer a shot. ■

BY MARCO CHIAPPETTA

GS-6400B Arvina
$99.99 (online)
Sentey
www.sentey.com

products. The Arvina is constructed using 
1mm steel panels with a plastic front 
bezel. The blue model we took a look at 
had a surprisingly nice finish, considering 
the affordable nature of the case.

Sentey loaded the Arvina full of handy 
features, such as a built-in flash card 
reader, front-mounted eSATA and regular 
SATA ports (with power), and multiple 
cooling fans with individual lighting 
controls. The Arvina’s mostly tool-less 
design made building a system within 
the case quick and easy. And for the few 
occurrences where tools are necessary, 
Sentey actually included a small tool kit 
that clips inside the case, so you’ll never 
be without them.

The Sentey Arvina has plenty of drive 
bays, with optical drive stealth covers on 

A lthough the company has had a 
presence in the United States for a 

number of years, with headquarters in 
Florida and warehouses on both the East 
and West coasts to service all distributors 
and resellers, Sentey has only recently 
begun to make a push in the lucrative 
enthusiast space with high-end cases and 
power supplies. So, don’t be surprised if 
this is the first you’ve heard of the brand.

Having spent some time with one of 
Sentey’s GS-6400B Arvina cases, however, 
we think the company may quickly build 
a following. The Arvina is a midtower 
targeted at enthusiasts and modders on 
a budget. It’s available in three colors 
(black, blue, or red) for just under $100, 
but the case offers many features typically 
found only on much more expensive 

Sentey GS-6400B Arvina

Specs: Materials: Steel, plastic; Motherboard compatibility: E-ATX, ATX, microATX; Bays: 5 5.25-inch external, 5 3.5-inch internal; Expansion Slots: 7; Front 
ports: 4 USB 2.0, headphone, mic, eSATA, SATA; Card reader: CF/MD, XD, SD/MMC; Fans: 2 80mm side, 1 140mm front, 1 120mm rear, 2 120mm top; 
Dimensions: 20.47 x 8.42 x 21.65 inches (HxWxD); Weight: 27.56lbs.; One-year warranty

* Components shown not included
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completed in 37:13,  or  9.4MBps 
(2.09X). Clearly, the speed limits of 
the media are the bottleneck in this 
scenario, and we suspect the story is 
the same for 6X BD-Rs. So, as you gain 
access to higher-speed blanks, consider 
the MediaStation 12x a well-bundled 
option that won’t disappoint.  ■

BY WILLIAM VAN WINKLE

MediaStation 12x 
External USB 3.0 Blu-ray Writer
$329.99 ❘  Buffalo 
www.buffalotech.com

of 2X Verbatim BD-RE and attached 
the MediaStation to our test platform, 
which consisted of a 3.33GHz Intel 
Core i7-980X and 12GB of DDR3-
1333 dropped into Intel’s DX58SO2 
motherboard. Our system ran Windows 7 
Ultimate 64-bit.

Buffalo bundles CyberLink’s Media 
Suite, which contains PowerDirector, 
PowerProducer, PowerDVD BD edi-
tion, MediaShow, and other titles. 
It’s a very well-rounded, extremely 
capable, and user-friendly collection 
for such a drive, plus it supports 3D 
Blu-ray movie playback. 

Using the sui te’s  data  burning 
tools, we burned a 21GB test folder 
containing several H.264 movies and 
a few data files. To BD-R, our burn 
completed in 16:22 (minutes:seconds), 
or  21.38MBps (4.75X in Blu-ray 
writing speed). The burn to BD-RE 

B lu-ray drives may not have enjoyed 
the same rampant popularity as 

their DVD predecessors, but there 
remains a devoted niche of users who 
want to burn their own high-def videos 
and keep archive copies of their data on 
high-capacity discs. When you can fit 
over five times as much information on 
a Blu-ray Disc as on a burnable DVD, 
that’s a lot of saved disc swapping on a 
big backup job.

Moreover, having an external burner 
lets you back up many systems across 
multiple locations or take your video 
encoding work on the road. Either way, 
you want a solid, fast drive, and Buffalo’s 
latest MediaStation is one of the best 
we’ve seen yet. In fact, the drive may 
actually be a bit too good, outpacing 
the advancement of the recordable 
media market. We grabbed a single 
pack of Verbatim 4X BD-R and another 

Buffalo MediaStation 12x External USB 3.0 Blu-ray Writer

Specs: Supported formats: 12X BD-R, 
12X BD-DL, 2X BD-RE, 2X BD-RE DL, 8X 
BD-ROM, 16X DVD±R, 8X DVD±R DL, 8X 
DVD+RW, 6X DVD-RW, 5X DVD-RAM, 16X 
DVD-ROM, 40X CD-R, 24X CD-RW; Interface: 
USB 3.0; Dimensions: 2 x 6.6 x 8.7 inches 
(HxWxD); Weight: 2.65lbs.
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some of the better H67 boards currently 
available—it’s just smaller.

Despite its diminutive form factor, 
the Zotac H67-ITX WiFi matches 
its full-sized competitors stride for 
stride. Throughout testing, the board 
performed right on par with other H67 
mobos we’ve tested, whether using the 
processor’s IGP or a discrete GPU. It 
was rock-solid stable, too.

At about $150, the Zotac H67-ITX 
WiFi is on the expensive side in light of 
competing offerings. But users looking 
to build the smallest, most feature-laden 
Sandy Bridge-based system possible 
can’t do much better.  ■

BY MARCO CHIAPPETTA

Z otac recently expanded its lineup of 
Mini-ITX motherboards with an H67 

Express-based model for Intel’s second-
generation Core processor family, aka Sandy 
Bridge. Like many of Zotac’s previous 
Mini-ITX offerings, the H67-ITX WiFi 
conforms to the ultra-small form factor 
without losing anything in terms of features 
(save for a few expansion slots, of course).

The Zotac H67-ITX WiFi includes all 
of the features inherent to the Intel H67 
Express chipset, such as 6Gbps SATA 
and support for Sandy Bridge’s integrated 
graphics, and it adds support for USB 3.0 
through the use of a VIA controller and 
802.11n with an AzureWave (Atheros) 
mini PCI-E card. In terms of features, 
the H67-ITX WiFi is really on par with 

Zotac H67-ITX WiFi

Benchmark Results Zotac H67-ITX WiFi

PCMark Vantage

Overall 11261

Memories 7913

TV and Movies 5809

Gaming 10832

Music 9154

Communications 12597

Productivity 8856
Cinebench 11.5

CPU* 6.89

POV-Ray 3.7 Beta** 1305.17pps

Crysis 45 (IGP) /
(800 x 600, low quality) 189.87 (discrete)

Enemy Territory: 59 (IGP) /
Quake Wars 199.7 (discrete)
(800 x 600, low quality)
* points
**pixels per second
Specs: Form Factor: Mini-ITX; Socket LGA1155; 
Chipset: Intel H67; Max memory: 16GB (DDR3-
1333); Slots: 1 PCI-E 2.0 x16, 1 mini PCI-E (Wi-Fi 
module installed); Ports: 2 6Gbps SATA, 4 3Gbps 
SATA, 1 eSATA, 1 Gigabit Ethernet, 4 USB 3.0, 8 
USB 2.0, S/PDIF, PS/2; Video outputs: HDMI, DVI, 
DisplayPort; Two-year warranty 
Test system specs: CPU: Intel Core i7-2600K; 
RAM: 4GB Patriot DDR-1333; Hard drive: WD 
Raptor 150GB; GPU: Nvidia GeForce GTX 280; 
Windows 7 Ultimate 64-bit

H67-ITX WiFi
$149.99 ❘  Zotac
www.zotac.com
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Corsair’s Special Edition White Graphite 
Series 600T is available for about $20 
more than the original black model, or just 
shy of $180. The extra investment is 
easily justified, however, not because 
of the different color finish, but due 
to the addition of the brace of side 
panels that readily accommodates 
both form and function. We really 
liked the black version, but this white 
one is about as nice as they come. 
Highly recommended. ■

BY MARCO CHIAPPETTA

Special Edition White Graphite Series 600T
$179.99
Corsair
www.corsair.com

numerous holes and pass-throughs, which 
all feature rubber grommets, for proper 
cable management. The 600T also offers 
a mostly tool-less design, removable fan 
filters, modular internal 3.5-inch drive 
bays, and enough room to accommodate 
just about any piece of enthusiast-class 
hardware. The spacious interior also helps 
ease the system assembly process, and three 
large fans (one 200mm front, one 200mm 
top, and one 120mm rear) do a great job 
keeping things cool. 

The White Graphite Series 600T case 
also included two side-panel inserts. One 
is a clean mesh that provides additional 
ventilation, and the other is a clear window. 
We prefer the mesh, which also has mounts 
for up to four additional 120mm fans, but 
both looked great on the case.

C orsair recently released a special edition 
of its Graphite Series 600T midtower 

case, updated with a mostly white finish, 
a newly designed side panel, and lighted 
cooling fans that feature white LEDs. If 
you saw our review of the original Graphite 
600T in the December 2010 issue (see page 
21 of “Enclosure Disclosure”), you know 
that we’re big fans of the 600T’s design. 
This special edition model retains all of the 
good things about the original but offers a 
completely different look that’s sure to turn 
some heads.

Like the original 600T, this new special 
edition model has a built-in fan control-
ler, USB 3.0 support, and a motherboard 
tray cutout for easy installation or 
replacement of CPU coolers with custom 
mounting brackets. The interior boasts 

Corsair Special Edition White Graphite Series 600T

Specs: Materials: Steel, plastic; Motherboard compatibility: mATX, 
ATX; Bays: 4 5.25-inch external, 6 3.5-inch internal; Fans: 1 
200mm front, 1 200mm top, 1 120mm rear; Slots: 8; Front ports: 
1 USB 3.0, 4 USB 2.0, FireWire, headphone, mic; Dimensions: 20 x 
10.4 x 23.3 inches (HxWxD); Two-year warranty
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card also requires no additional power 
connectors to run.

Sapphire’s 6670 is dual-slot, just like 
the reference cards we got from AMD, 
but full-height (unlike the reference 
card). Although disappointing for 
HTPC users, this card’s other ideal 
users generally have plenty of room 
around the PCI-E x16 slot. Sapphire 
made a bigger card to handle a more 
substantial cooler, which made the card 
notably quieter than the stock model. 

In the benchmarks, the card per-
formed admirably given the fact that 
we tested with some punishing AA 
and AF settings. You will see better 
performance at higher resolutions 
with those features turned off. Overall, 
the Sapphire Radeon HD 6670 is an 
affordable option for casual gamers 
who play at or below 1,920 x 1,080 or 
HTPC users who want to beef up their 
rig without blowing their budget. ■

BY ANDREW LEIBMAN

Radeon HD 6670 
$96.99 (online)
Sapphire
www.sapphiretech.com

O ur first look at AMD’s “Turks” GPUs 
comes in the form of Sapphire’s 

Radeon HD 6670. Unlike with the 6800s, 
the 6670 lines up nicely with the Radeon 
HD 5670 and will replace the older card 
once its stock runs out. The newer card 
also provides a nice spec boost to persuade 
you to make it your next upgrade. 

The Radeon HD 6670 features 
six SIMDs for a total of 480 stream 
processors, 24 texture units, and eight 
ROPs. The memory controller runs on 
a 128-bit bus, and the model Sapphire 
sent us was equipped with 1GB GDDR5, 
which will help when pumping out frames 
at medium and high resolutions. The core 
and memory clocks are set to the stock 
800MHz and 1,000MHz, respectively. 

This card also bests the last generation 
by supporting AMD’s UVD3, better 
texture filtering, a more tessellation-friendly 
architecture, Blu-ray 3D-compliant HDMI 
1.4a, and DisplayPort 1.2. Not every 6670 
will necessarily come with a DisplayPort 
output, but thankfully, Sapphire included 
one on the backplane. There are also DVI 
and HDMI ports here. The lack of a 
CrossFire connector effectively rules out 
Eyefinity-resolution gaming in anything 
more stressful than Left 4 Dead 2. This 

Sapphire Radeon HD 6670

Specs & Scores Sapphire Sapphire
Radeon HD Radeon
5830 Xtreme HD 6670

Price $109.99 $96.99

Core Clock 800MHz 800MHz

Memory Clock 1,000MHz 1,000MHz

Memory Interface 256-bit 128-bit

Memory 1GB 1GB
GDDR5 GDDR5

3DMark 11 Performance

3DMark Overall P3260 P1753

Graphics Score 2902 1526

Physics Score 9124 9132

Combined Score 3143 1607

Graphics Test 1* 15.31 8.21

Graphics Test 2* 15.1 7.6

Graphics Test 3* 18.16 9.21

Graphics Test 4* 7.67 4.15

Physics Test* 28.97 28.99

Combined Test* 14.62 7.48

Unigine Heaven

FPS 12.6 11.1

Score 317 278

Games 1,920 X 1,200

Left 4 Dead 2 73.89 42.33
(8XAA, 16XAF)

S.T.A.L.K.E.R.: 18.29 9.96
Call of Pripyat
(4XAA)

Aliens vs. 20.4 12.8
Predator (4XAA)

2,560 X 1,600

Left 4 Dead 2 50.26 28.11
(8XAA, 16XAF)

S.T.A.L.K.E.R.: 10.96 5.82
CoP (4XAA)

Aliens vs. 12.5 7.9
Predator (4XAA)

*fps
Driver: Catalyst 11.5
Test System Specs: Processor: 3.47GHz 
Intel Core i7-990X; Motherboard: Intel 
DX58SO2; RAM: 6GB Patriot Sector 7 
DDR3-1600; Hard drive: 600GB WD 
VelociRaptor WD6000HLHX; PSU: Antec 
TruePower Quattro 1200
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L ast month, we introduced you to Sapphire’s throwback Radeon 
HD 5850 Xtreme. The Sapphire Radeon HD 5830 Xtreme is a 

variation on a theme; Sapphire took a practically petrified Cypress 
GPU, slapped a hefty dual-slot copper-cored cooler onto it, and then 
priced it well below newer GPUs that can’t perform nearly as well. Do 
we have your attention now?

The 5830 Xtreme consists of a 40nm DirectX 11 GPU with 1,120 
stream processors, 56 texture units, and 16 ROPs. Sapphire left the core 
clock at the stock speed of 800MHz, and the 1GB GDDR5 memory 
runs on a 256-bit bus with a 1,000MHz clock, which is also stock. The 
dual-slot card features HDMI, mini DisplayPort, and DVI ports on 
the backplane, and you’ll need a pair of 6-pin PCI-E power connectors 
to power this card. There’s also a CrossFire connector here for those 
interested in running multiple GPUs. 

The cooler, combined with the card’s newly optimized voltage 
regulation and Sapphire’s mature TriXX overclocking software, lets users 
get an extra performance boost with just a few clicks. In the benchmarks, 
the 5830 Xtreme easily outperforms the latest GPUs, including Nvidia’s 
new GeForce GTX 550 Ti.

For budget gamers who don’t have much use for the extras of AMD’s 
latest-generation hardware (Blu-ray 3D, better texture filtering and 
tessellation performance, and UVD3), the Sapphire Radeon HD 5830 
Xtreme is a winning formula. ■

BY ANDREW LEIBMAN

Radeon HD 5830 Xtreme
$109.99 (online)
Sapphire
www.sapphiretech.com

Sapphire Radeon GeForce

Specs & Scores HD 5830 Xtreme GTX 550 Ti

Price $109.99 $149 

Core Clock 800MHz 900MHz

Memory Clock 1,000MHz 1,026MHz

Memory Interface 256-bit 192-bit

Memory 1GB GDDR5 1GB GDDR5

3DMark 11 Performance  

3DMark Overall P3260 P2472

Graphics Score 2902 2203

Physics Score 9124 8158

Combined Score 3143 2189

Graphics Test 1* 15.31 10.39

Graphics Test 2* 15.1 10.64

Graphics Test 3* 18.16 13.78

Graphics Test 4* 7.67 6.47

Physics Test* 28.97 25.9

Combined Test* 14.62 10.19

Unigine Heaven

FPS 12.6 14

Score 317 353

Games            1,920 X 1,200

Left 4 Dead 2  

(8XAA, 16XAF) 73.89 60.74

S.T.A.L.K.E.R.: Call  

of Pripyat (4XAA) 18.29 16.7

Aliens vs. 

Predator (4XAA) 20.4 17.7

    2,560 X 1,600

Left 4 Dead 2  

(8XAA, 16XAF) 50.26 39.4

S.T.A.L.K.E.R.:   

CoP (4XAA) 10.96 8.7

Aliens vs. 

Predator (4XAA) 12.5 10.9

*fps   

Driver: Catalyst 11.5, ForceWare 267.59  

Test system specs: Processor: 3.47GHz Intel Core i7-990X; 

Motherboard: Intel DX58SO2; RAM: 6GB Patriot Sector 7 

DDR3-1600; Hard drive: 600GB WD VelociRaptor WD6000HLHX; 

PSU: Antec TruePower Quattro 1200

Sapphire 
Radeon HD 5830 Xtreme
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to automatically overclock the CPU to 
4GHz. For additional fine-tuning, you 
can bump the multiplier up or down with 
the other set of +/- buttons on the board. 
There’s also a switch to toggle between the 
main and backup BIOSes. 

To supply extra power to a CrossFire 
or SLI setup, there are two SATA power 
connectors on the board. If you want 
to add a bevy of fans to keep your build 
cooler, the board has no fewer than seven 
4-pin smart fan connectors.

The buttons are easy enough to use, 
but the BIOS also provides ample means 
of overclocking, as well. We easily nudged 
the CPU up to 3.97GHz.

If you like to tinker and tweak, the 
Gigabyte X58A-OC is a dream come true 
for you. ■

BY SETH COLANER

Y ou guessed it—the “OC” in the 
Gigabyte X58A-OC stands for 

“overclocking,” and it’s not just lip service 
or a marketing gimmick. With this board, 
Gigabyte is serious about that moniker.

The layout itself is designed to make it 
easier to insulate components for liquid 
nitrogen overclocking. Speaking of the 
board components, Gigabyte designed 
many of them to reduce latency by 
utilizing the shortest possible pathways 
between the memory and CPU.

Physical switches and buttons abound 
on this board. Next to the CPU lie switches 
to manually boost the PWM frequency 
and a button to clear the CMOS, and 
of course there are the requisite power 
and reset buttons. For overclocking the 
CPU, there’s a Gear button and +/- 
buttons that let you raise or lower the base 
clock; you can also press the 4G button 

Gigabyte X58A-OC

X58A-OC
$379.99 | Gigabyte
www.gigabyte.com

Specs: Form factor: ATX; Socket LGA1366; Intel X58 chipset; Max memory: 24GB (DDR3-2200); 
Slots: 4 PCI-E x16 (2 x16, 2 x8), 1 PCI; Ports: 2 6Gbps SATA, 6 3Gbps SATA, 4 USB 2.0, 2 USB 3.0, 1 
Gigabit Ethernet
Test system specs: CPU: 3.3GHz Intel Core i7-980X; RAM: 6GB Crucial DDR3-1600; Graphics: 
Nvidia GeForce GTX 580; Storage: 128GB Crucial RealSSD C300

Benchmark Results Gigabyte 
X58A-OC

3DMark 11

Overall X2111

Graphics Score 1893

Physics Score 9348

Combined Score 2478

Graphics Test 1 9.44

Graphics Test 2 9.72

Graphics Test 3 9.65

Graphics Test 4 5.67

Physics Test 29.68

Combined Test 11.53

PCMark Vantage Pro

Overall 15945

Memories 8215

TV And Movies 5924

Gaming 19397

Music 11810

Communications 15730

Productivity 17447

HDD 13089

SiSoft Sandra Lite 2010c

Processor Arithmetic

Dhrystone iSSE4.2 (GIPS) 153

Whetstone iSSE3 (GFLOPS) 107.61

Processor Multi-Media

Integer x16 iSSE4.1 (Mpixels/s) 279.6

Float x8 iSSE2 (Mpixels/s) 208.4

Double x3 iSSE2 (Mpixels/s) 113

Memory Bandwidth

Aggregate Memory

Performance (GBps) 18.71

Integer B/F iSSE2 (GBps) 18.71

Float B/F iSSE2 (GBps) 18.71

Memory Latency 74.1ns

Media Transcode

Transcode WMV > H264 (KBps) 922

Transcode H264 > H264 (KBps) 913

POV-Ray 3.7* 1551.19pps

Cinebench 11.5

CPU** 8.88

Left 4 Dead 2 (8XAA, 16XAF) 102.82

Aliens vs. Predator (4XAA) 28.4

S.T.A.L.K.E.R.: 

Call of Pripyat (4XAA) 27.7

* pixels per second

**points

***Games tested at 2,560 x 1,600.
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program and support for LightScribe (www
.lightscribe.com). There’s a large 8MB buff-
er, and the drive had a fingerprint-loving 
piano black finish. 

In our tests ,  the PX-LB950UE 
took just over 34 minutes to burn 
approximately 45GB of data to a dual-
layer 6X BD-R. By way of comparison, 
our previous best time was 24 minutes, 
but it was burning less than half as 
much data onto a 4X BD-R. The drive 
is also whisper quiet, making it equally 
ideal for immersive movie watching and 
inconspicuously making quick backups of 
large amounts of data. ■

BY ANDREW LEIBMAN

12X BD-R speeds, which translates to a 
theoretical maximum 432Mbps. Sadly, the 
fastest media we could find was a 6X dual-
layer 50GB disc from Verbatim. According 
to Plextor, 8X media is on the way, making 
this drive one of the fastest and most 
futureproof drives (internal or external for 
that matter) you can currently buy. 

Other features we liked include 
bundled-in Blu-ray and DVD playback 
and recording software from CyberLink, 
including Blu-ray 3D playback software 
that plays native BD 3D and converts 
2D content into simulated 3D content, 
assuming you have the requisite hardware. 
Plextor also threw in its PlexUtilities, a 
comprehensive disc and drive analysis 

W e just got our hands on the PX-
LB950UE External 12X Blu-ray 

Writer, which supports USB 3.0 and 
eSATA. Our test system didn’t have any 
6Gbps eSATA ports, so USB 3.0 was the 
faster option. Of course, because USB 3.0 
is backward-compatible with USB 2.0, 
you can connect the USB 3.0 cable to a 
USB 2.0 port, but you won’t even scratch 
the surface of this drive’s maximum speed 
potential if you do. For reference, USB 
2.0 maxes out at 480Mbps, eSATA at 
6Gbps, and USB 3.0 at 5Gbps. 

Aside from the connection speed, any 
disc burning you do is more severely 
limited by the media speed rating and 
the drive speed. Plextor’s drive supports 

Plextor PX-LB950UE External 12X Blu-ray Writer

PX-LB950UE
$239.99
Plextor
www.plextoramericas.com

Specs: Supported formats: 12X BD-R, 8X BD-R DL, 2X BD-RE, 2X BD-RE DL, 8X BD-ROM, 16X DVD±R, 8X DVD±DL, 8X DVD+RW, 6X DVD-RW, 12X 
DVD-RAM, 16X DVD-ROM, 48X CD-R, 24X CD-RW; Interface: 6Gbps eSATA, 5Gbps USB 3.0; 8MB cache
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Let’s See What This Baby Can Do
We evaluated our system’s performance with benchmarking software 3DMark 11 and Battlefield 
Bad Company 2. We scored an attractive P2175 on 3DMark 11, ranking us in the 90th percentile
on average for similar systems. Playing on 1,920 x 1,080 resolution, we ran Bad Company 2 at 
around 55 frames per second on the game’s Medium setting. 

Now we’re in great shape for this year’s highly anticipated titles, and with a Core i3 CPU, dual-SLI 
support and up to 16GB of DDR3 RAM, we have the potential and accessibility to upgrade our 
build even more. ■

Making All the Right Moves
We assembled an organized, efficient system driven by 
intuitive and powerful hardware. Housing our components, 
the One Hundred proved to be an excellent foundation with its 
exceptional cable routing system, including accessible holes 
and a CPU cutout. Anchoring our build was the Intel Core 
i3-2100 with Sandy Bridge technology and an ideal stock 
speed. The P8P67-M Pro already comes with everything 
you want in an ATX board, including USB 3.0 support and 
advanced voltage control and system monitoring software, all 
in a compact form factor. Our ASUS ENGTS450 DC OC made 
a worthy addition since it runs cooler and quieter than the 
standard model and costs $30 less than the GTX460. 

The One Hundred offers further built-in value with four front-
panel USB 2.0 ports, a top accessory tray, and a bottom power 
supply mount. Our 80 PLUS Bronze-certified HCG-520 provides 
the High Current output you need for better graphics card 
compatibility and has a 135mm reliable double ball bearing fan. 
Top this off with a slick black case interior and 4GB of shiny 
HyperX Blu DDR3, and our system was ready for battle. 

Advertisement

Component Product Street Price

Case Antec One Hundred $60

Power Supply Antec HCG-520 $60

CPU Intel Core i3-2100 Sandy Bridge 3.1 GHz $125 

Motherboard ASUS P8P67-M Pro $150 

Video Card ASUS ENGTS 450 DC OC 1GB $120 

RAM Kingston Hyper X Blu 4GB DDR3 1333MHz $50

Hard Drive Seagate Barracuda 7200 RPM SATA 6.0 GB/s 750GB $60

Optical Drive ASUS DRW-24B1ST $20

Total Cost:   $645

Antec’s Gaming PC:
More Bang, Less Buck
Antec has solved a classic PC gaming conundrum with a powerful, price-friendly build 
that will run the year’s most anticipated games like Battlefield 3 and Modern Warfare 3. Our 
system focuses on high-value components that are current-gen and provide your system the 
longevity you seek. You’ll get a sharp, efficient, visually impressive gaming PC, and it’s only about $645. 

BF:BC2 plays great on our build.

http://www.antec.com
http://www.antec.com


on a microSD card (cards up to 32GB are 
accepted), microphone, Dolby-enhanced 
stereo speakers, and 3.15MP digicam with 
5X digital zoom and video recording. 
The mic and speakers handled Skype and 
Google Talk sessions well, and the speakers 
also displayed surprising warmth playing 
music files, Internet radio stations, and 
movie soundtracks. 

The FileMate Light’s best trait is its 
ability to produce smooth and steady 
entertainment performance at a street 
price hovering around $250 while also 
serving as a viable extension for business 
use via included enterprise Exchange 
support, PDF reader, Dataviz’s Docs To 
Go (read-only), and strong Google ties. ■

BY BLAINE FLAMIG

use. At 0.85 pounds, however, the tablet’s 
weight starts to make itself known before 
long when using it standing up. A piano-
black bezel and silver-metal backside form 
a solid, durable exterior, which sports 
only mini USB and headphone ports and 
Power and Volume buttons. The 7-inch 
resistive touchscreen, meanwhile, proved 
extremely responsive, navigating photo 
galleries, scrolling Web and ebook pages, 
and engaging in Angry Birds marathons 
with good fluidness. Visually, the screen 
does lack some vibrancy and precision 
when displaying photos and videos.

Although an HDMI port, 3G data, 
and a user-facing camera are missing, 
the FileMate covers the tablet basics 
by including Wi-Fi (802.11b/g) and 
Bluetooth 2.1 connectivity, 8GB storage 

W intec Industries is making its initial 
leap into the tablet waters with 

the FileMate Light, a palm-friendly, 
7-inch (800 x 480) model the company 
worked with Korea-based SK Networks 
on to bring stateside. As initial leaps 
go, the FileMate Light makes a nice 
splash without leaving you soaked. The 
onboard 600MHz Qualcomm MSM7227 
processor and 512MB of RAM indicate 
the tablet’s overall lack of power and 
speed, although a Froyo 2.2 foundation, 
slick integration with Google (Search, 
Gmail, Maps, Latitude, etc.), and access 
to the ever-expanding Android Market 
make amends. Ultimately, the FileMate 
Light hits that sweet spot where steady, 
reliable performance comes together with 
a price that’s marked to sell. 

Measuring 4.3 x 7.6 x 0.5 inches 
(HxWxD), the FileMate Light rests 
comfortably in one hand during portrait 

Wintec Industries FileMate Light 

FileMate Light 
$279

Wintec Industries
www.wintecind.com

Specs: Android 2.2 OS (upgradeable to 2.3); removable Li-Ion battery, 8.5 hours rated life; compass 
and accelerometer supported; FM radio; full QWERTY keyboard in landscape 
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Keep in mind that, unlike the Trend-
net TEW-687GA gaming adapter we 
reviewed here a few months ago (see 
page 34 in the April 2011 issue), the 
TEW-684UB connects only to Windows 
machines: It’s not something that you can 
connect to gaming consoles, Web-enabled 
TVs, and other devices.

The TEW-684UB is powerful and 
easy to install, but it’s also small enough 
to be unobtrusive. It features a 3.2-foot-
long USB cable that allows you to 
position the adapter for optimum 
reception while not blocking adjacent 
USB ports, which some thumb drive-
based adapters can do. ■

BY ROD SCHER

adapter. Go pour yourself a cup of coffee; 
when you come back, the installation will 
be finished.

We never got to 450Mbps, the theo-
retical maximum speed of the adapter, but 
under optimum conditions (see below), 
we were getting well over 150Mbps 
and occasionally hitting 200Mbps for 
extended periods when we measured file 
transfer speeds. That’s plenty fast enough 
to handle audio and video streams, and 
even most games.

Of course, unless your network is pure 
802.11n and uses Trendnet 450Mbps 
networking hardware, your throughput 
will suffer. Linking the TEW-684UB to 
a slower router will, of course, also limit 
your throughput to that slower speed.

I f you’re looking to upgrade your 
machine’s Wi-Fi performance, take a 

look at Trendnet’s new 450Mbps dual-
band 802.11n adapter. 

Installing the TEW-684UB is a piece 
of cake, even if you don’t use the adapter’s 
WPS (Wi-Fi Protected Setup) feature. 
Just use the included CD-ROM to 
install the drivers and Trendnet’s wireless 
management utility, and plug in the 
USB 2.0-based adapter. Then, run either 
the Trendnet or the built-in Windows 
utility, select your WLAN, enter the 
authentication key, and go. If you’re using 
a compatible router, you can use WPS for 
an even quicker install: Install the drivers, 
press the WPS button on the router, 
and then press the WPS button on the 

Trendnet TEW-684UB 450Mbps 
Dual Band Wireless N USB Adapter

Specs: Standards: 802.11a/b/g/n; Connectivity: Dual-band wireless (2.4GHz, 5GHz) with MIMO; Security: WEP, WPA/WPA2; Wireless data rate: Up to 
450Mbps; Setup: WPS; LEDs: Power, wireless; Dimensions: 1.2 x 2 x 2.8 inches (HxWxD); Three-year limited parts and labor warranty 

TEW-684UB
$82.99

Trendnet
www.trendnet.com
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Thanks to some well-designed hardware 
and Thecus’ new V5 firmware, assembling 
and configuring the N4200PRO couldn’t 
be any easier. Simply mount some 3.5-inch 
SATA hard drives to the included trays, 
slide them into the appropriate bays on 
the device, and connect the N4200PRO to 
your network—that’s your hardware setup. 
Then, it’s just a matter of logging into 
the N4200PRO using a browser-based 
configuration utility and choosing your 
RAID type and some other options.

I tested the Thecus N4200PRO 
using four 2TB Western Digital RE4 
drives configured for RAID 5, with the 
N4200PRO connected to a D-Link 
DGS-1008G 8-port Gigabit switch, 
and performance was stellar. Copying a 
handful of 8GB to 12GB MKV files from 
the N4200PRO to a Windows 7-based 
system running an Intel Core i7-980X 
resulted in consistent 96MBps transfer 
speeds. Copying the same data to the 
NAS resulted in even better performance, 
topping 102MBps in writes. Performance 
varied while copying smaller files and 
folders of uncompressed data, but the 
N4200PRO was consistently strong.

The Thecus N4200PRO is available 
in a diskless configuration for $769.99. 
Although expensive, the N4200PRO’s 
asking price is competitive, and few, if 
any, NAS devices come close to offering 
the kind of features that this one does. 
If you have a small business in need of 
a solid network storage unit or just 
want a killer NAS for your home, look 
into the Thecus N4200PRO. It’s an 
excellent device. ■

BY MARCO CHIAPPETTA

N4200PRO
$769.99 (online)
Thecus
www.thecus.com

DDR3 memory; this hardware runs 
a custom, Linux-based OS that offers 
support for a number of RAID types, 
protocols, and servers. The complete 
list is way too long to list here, but the 
specifications available on Thecus’ Web 
site detail them all. In addition to broad 
software support, the N4200PRO also 
sports a built-in battery backup to keep 
the NAS up and running in the event of 
a power failure, minimizing the chance 
of lost or corrupt data. It also features 
dual-DOMs (disk on modules) for 
OS redundancy.

T hecus has consistently impressed 
with its extensive lineup of NAS 

servers. Whether it’s an ultra-high-end, 
enterprise-class, rack-mountable NAS or 
a more basic two-drive bookshelf unit, 
Thecus doesn’t miss a trick. And despite 
a string of already solid products, the 
recently released N4200PRO may be one 
of the company’s most attractive yet.

As its name suggests, the N4200PRO 
is a 4-bay NAS server, which supports 
standard 3.5-inch SATA 3Gbps drives. 
The heart of the device is an Intel Atom 
D525 processor paired with 1GB of 

Specs: Bays: 4 3.5-inch SATA 3Gbps; Processor: Intel Atom D525; Memory: 1GB DDR3; LAN: 2 RJ-45 (10/100/1,000 BASE-TX Auto MDI/MDI-X); RAID 
support: 0, 1, 5, 6, 10, JBOD; File protocols: SMB/CIFS, HTTP/HTTPS, FTP, NFS v3, AFP; Transport protocols: TCP/IP, AppleTalk; Expansion: PCI-E x1 slot, USB 
ports: 6 (2 front, 4 back); One-year warranty 

Thecus N4200PRO
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There is some fan noise. At the lowest 
setting, the noise is somewhat similar to 
that of a buzzing insect—noticeable, but 
it quickly becomes background noise. At 
the highest setting, the volume and pitch 
increase, and we found it a bit annoying 
in a silent room. With music or other 
ambient noise going on, though, it was 
easy to ignore. All told, the EVO’s benefits 
are more than worth a little buzz. ■

BY WILLIAM VAN WINKLE

NotePal Infinite EVO
$49.99
Cooler Master 
www.coolermaster.com

switch, power LED indicator, fan speed 
dial, and optional AC power port. Cooler 
Master ships the EVO with a standard-to-
mini USB cable that will power the cooler 
from a standard powered USB port on your 
notebook. This worked fine, even with our 
office netbook. Cooler Master rates the 
EVO for up to 17-inch notebooks. The four 
rubber pads on the wedge’s top surface grip 
any size of notebook very well.

Those of us who lived with the EVO for 
a while noted only one small complaint: 
Sometimes, the sand-sprayed aluminum 
(similar to brushed aluminum) surface can 
feel a bit cold on resting palms and wrists. 
But when the product is essentially meant 
to be a refrigerator, this is a good thing. 

W e have two notebooks just in 
this office that have either been 

damaged by or died from a component(s) 
overheating over time. If we’d had a 
product like Cooler Master’s NotePal 
Infinite EVO, both notebooks would 
probably be alive and well today.

The EVO is a trapezoidal wedge that 
tapers slightly toward the edge closest 
to you. The center of that wedge has 
essentially been carved away. This way, the 
twin 80mm fans mounted in the thicker 
end of the EVO’s side sections can draw 
cool air in from the back, bring the air 
down through the side sections, and then 
exhaust it through the center dugout, 
where it escapes out the rear-center.

Three USB 2.0 ports, which can be 
powered, adorn the right edge of the unit, 
making this a handy USB hub. On the left, 
you’ll find a mini USB connector, power 

Cooler Master NotePal Infinite EVO

Specs: Fans: 2 80mm; Fan speed: 750 to 1,400rpm; Airflow: 60cfm per fan; Max noise: 23 dBA; 
Dimensions: 0.67 to 2.4 x 16.1 x 12.2 inches (HxWxD); Weight: 2.65lbs.
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Desktop Overhaul
Revamp An Aging PC For Maximum Performance

Express-based motherboard, 2GB of DDR2, 
an Nvidia GeForce GT 240, and a single 
Hitachi 750GB (7,200rpm) hard drive. 
Everything was installed in a Silverstone 
SUGO small form factor case with a basic 
400W PSU. The system ran Windows Vista 
Ultimate 32-bit.

Although not quite as sexy as today’s 
multicore processors, for most tasks, a 
3.2GHz dual-core like the E8500 has plenty 
of juice. And because the GPU is powerful 
enough for some moderate gaming, we 
decided not to touch either of those parts. 
Upgrading the memory and drive would 
have the most significant impact on day-
to-day performance, but if gaming is a main 
priority for you, a GPU upgrade may make 
more sense than more RAM or an SSD. And 
ditching Vista for a clean, up-to-date install 
of Win7 would enhance the experience, as 
well, so that’s what we did. 

its overall performance while spending as 
little money as was reasonably possible. We’ll 
concede right away that it would be possible 
to make these improvements for less than 
we spent. We went with some enthusiast-
grade memory and a fast SSD with decent 
capacity to ultimately give the OS volume 
some breathing room. Had we chosen generic 
memory and a smaller and/or slower SSD, 
we could have easily saved a bit of cash on 
this project. We wanted to make sure the 
performance increases that these upgrades 
offered were worthwhile, though. There’s no 
point in spending money on cheap memory 

and a sub-par SSD.
The system we used for 

this project started out 
with a Pentium E8500 
dual-core processor, a 

microATX Intel 
DG45ID G45 

A few issues back, we ran an article in 
which we took an aging, mainstream 

notebook running Windows Vista and 
upgraded it with more memory, a solid-state 
drive, and a fresh installation of Windows 
7. (See page 44 in the February 2011 
issue of CPU.) We wanted to see just how 
much additional performance we could 
extract from the machine with a few basic 
mods and software updates. The upgrades 
to the notebook resulted in some major 
performance gains, especially in terms of disk 
transfers and system responsiveness; for a 
couple hundred bucks, there was a ton of 
additional performance to be had.

That article proved to be fairly popular. 
Now, we’re constantly putting the latest and 
greatest gear to the test here at CPU, which 
is always fun, but it’s not often that we take 
older hardware and upgrade it to definitively 
quantify the performance improvement. 
Based on the feedback we received about 
our notebook refresh article, though, it seems 
many of you are interested in exactly that 
kind of information. So, with your feedback 
in mind, we put together this month’s mod.

Instead of upgrading a notebook, this time 
around we’re taking a screwdriver to a modest 
desktop PC and performing essentially 
the same upgrades. Although the actual 
upgrades may be similar, implementing them 
on a desktop system opens up a world of 
different possibilities, because we won’t have 
to make as many compromises. Unlike 
most notebooks, desktop systems almost 
always have more open expansion slots, 
memory slots, and drive bays, so the 
upgrades are more about making 
additions to the system rather than 
replacing some parts.

The Plan Of Attack
Our goal with this project was to 

upgrade an aging desktop PC to improve 

A solid-state drive, some additional memory, and a fresh installation of Win7 
are all that is necessary to take the performance of an aging PC up a few 
notches. These upgrades may not be worth the investment if the system’s 
processor is slow, however. Keep that in mind before spending your hard-
earned cash on a few fast components. It may be worth saving up for a new 
rig for an all-around better experience.

Adding memory to a desktop system is possibly the easiest upgrade of all. Provided the system has 
a couple of open slots and you have the correct memory (DDR2 in our case), upgrading memory is 
usually a matter of simply plugging in the new sticks. 
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of the latest drivers for the system before 
installing the new OS. We’d also suggest 
carefully evaluating all of the programs 
installed on the machine and recording any 
necessary product keys, serial numbers, etc. 
The upgrade process will go much more 
smoothly when you have all of your drivers 
and your system’s vital information ready 
to go out of the gate. 

It’s Go Time
Performing the actual mods to our project 

system was exceedingly straightforward. 
After flashing the motherboard’s BIOS 
and downloading all of the latest drivers 
for our hardware, we shut the system 
down, unplugged it, and inserted the new 
memory. Then, we plugged the new SSD 
into an available SATA power cable and 
connected a SATA data cable to the drive 
and an open SATA port on the Intel board. 
Finally, we mounted the drive in an open bay 
underneath the HDD and were ready to fire 
the system back up.

With the new parts installed and the 
system powered up, we first entered the 
system BIOS and set the storage controller to 
AHCI mode. Doing so will allow the SSD’s 
advanced features, such as TRIM, to function 
properly when using Win7. We also set the 
boot order to boot to the SSD first.

With those final BIOS tweaks made, 
we were ready to install the OS and all of 

shouldn’t break the bank, either. (Editor’s 
Note: We used Win7 Ultimate for this, having 
a copy already lying around. Win7 Home 
Premium should offer the same performance 
improvements, but if you want to use Win7 
Ultimate as we did, prepare to shell out 
around $180 for an upgrade copy.) 

Prudent Preparations
We recommend doing a bit of prep work 

before performing these upgrades. Before 
upgrading an older PC with modern 
components, such as our Vertex 2 SSD, 
we’d advise flashing the system BIOS with 
the latest version available to minimize the 
chances of incompatibility. The same can 
also be said about upgrading the memory. 
Many BIOS updates are released specifically 
to address compatibility issues with newer 
memory modules.

In addition to upgrading the BIOS, 
we’d also recommend downloading all 

After some shopping around, we 
ultimately chose a dual-channel 2GB (2x 
1GB) DDR2-800 G.Skill memory kit for 
its affordability (it was only $39.99) and 
its included heat spreaders. Although we 
weren’t planning to overclock, this memory 
is also known for its overclockability, which 
could come in handy at some point. We 
also grabbed a 90GB OCZ Vertex 2 SSD, 
which was available for $152.99 after a 
$20 rebate. OCZ’s Vertex 2 series of SSDs 
are well-known for their performance 
and value, and 90GB would be plenty of 
storage since we’d still have access to the 
system’s original 750GB HDD. If you 
need a copy of Win7 Home Premium, we 
should also mention that they’re available 
for about $100, but there are many 
avenues to legitimately acquire a license for 
less. At most, we’re talking about a $191 
investment in hardware, plus about 100 
bucks for software—not a pittance, but it 

We ran a handful of benchmarks on our 
upgraded system to quantify the effects the 

mods had on its performance. The tests consisted 
of a system-level benchmark (PCMark Vantage), 
an audio encoding test (LAME MT), and three more 
tests that focus on individual system components—
the CPU (Cinebench R11.5), the GPU (3DMark 
Vantage), and the system’s storage (HDTach). As 
our results show, the increases to overall system 
performance and disk transfer speeds are quite 
impressive, but CPU and GPU performance also 
increased, due to driver optimizations and a 
streamlined OS install that wasn’t consuming more 
CPU cycles than necessary.

Due to the fact that we didn’t run our suite 
of benchmarks between each upgrade, we 
can’t show precisely how much each new 
component contributed to the overall performance 
improvement. Experience tells us that an SSD 
upgrade is without a doubt the most noticeable 
during everyday use, especially if the system 
was previously equipped with a slow hard drive. 
Feeding more RAM to a system is also worthwhile, 
though, especially for heavy multitaskers or users 
who like to have dozens of browser tabs open 

at once. In this day and age of cheap memory, 
consider 4GB the absolute minimum. Moving 
from a bloatware-infested 32-bit Windows Vista 
install to a fresh 64-bit version of Win7 was also 
valuable in ensuring proper support for all of the 
SSD’s features, not to mention the performance 
benefits and UI enhancements.

Our results show system-level performance 
(at least according to PCMark Vantage) increases 
between 22.47% and 200%. Most of those gains 
are the direct result of the ultra-low-latency 
and high-bandwidth SSD transfer speeds, but 
GPU performance was also up significantly, 
due to the up-to-date drivers pumping up the 
overall score with better PhysX performance. (In 
actual games, unless the newer graphics driver 
addresses some specific issues with certain titles, 
don’t expect the kind of increase the Vantage 
overall score suggests.) Somewhat surprisingly, 
CPU performance also increased slightly, as our 
Cinebench tests evidenced. The measurable 
increase in CPU performance, however, was most 
likely the result of eliminating numerous, system 
resource-hogging background apps and services 
and switching to a 64-bit OS.

Performance: Before & After The Mod

Unlike our notebook mod in the February 2011 issue 
(see page 44), upgrading a desktop system with a 
solid-state drive won’t typically require removing the 
existing hard drive. We kept our 750GB hard drive in 
the system and complemented it with a fast, 90GB 
SSD that would hold only the OS and a handful of 
our most commonly used applications.
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the system’s overall responsiveness was 
otherworldly in comparison to the original 
OS install, which ran from the Hitachi hard 
drive. We may have spent a few hundred 
bucks to pull it off, but the upgrades were 
well worth the investment, and it was much 
cheaper than building a new rig.

In addition to the performance increases 
we’ve mentioned, there was also one other 
rather strange, but positive, side effect 
to these mods that we weren’t expecting. 
Despite adding hardware, the machine’s idle 
power consumption decreased by about 7 
watts. We suspect the BIOS update (which 
may have affected voltages), Win7’s more 
impressive power management features, 
and the removal of unnecessary background 
applications as a result of the fresh OS install 
all contributed to the system being able to 
truly idle during periods of downtime.

Some of you may be scratching your 
heads wondering why we would spend any 
money at all to upgrade such a basic desktop 
system, but we think the benchmarks 
speak for themselves. For much less than 
the cost of a new system, we boosted the 
performance of our project rig significantly. 
It may not be as fast as a shiny new Sandy 
Bridge rig, but if you’re hankering for an 
upgrade and can’t swing a totally new 
system, then some memory, an SSD, and 
clean OS install may be just the ticket. ■

BY MARCO CHIAPPETTA

easier to use: Simply click the Auto Tweak 
Settings button, reboot, and you’re done.

Big Boosts
As the benchmarks in the sidebar will 

show, upgrading our desktop PC with 
more RAM, an SSD, and Win7 drastically 
improved its performance. Quite frankly, 
it felt like an entirely different system. 
The revamped rig booted much faster, 
applications launched more quickly, and 

the drivers we downloaded. Once done, 
we ran Windows Update to fully patch 
the OS and then did a bit of tweaking. We 
manually set the size of the swap file to the 
Windows recommended values (this will 
vary depending on how much memory is 
installed in a system) and left it on the SSD. 
Then we ran the Elpamsoft (elpamsoft.com)
SSD Tweaker to quickly adjust a handful of 
Win7’s settings to more efficiently make use 
of the SSD’s resources. The app couldn’t be 

Stock Desktop PC 
(Pre-mods)

Overhauled Desktop PC 
(Post-mods)

Performance 
Improvement

OS Windows Vista 
Ultimate 32-Bit

Windows 7 Ultimate 
64-Bit

Memory 2GB DDR2 4GB DDR2

Storage 750GB Hitachi HDD 
(7,200rpm)

90GB SSD (OCZ 
Vertex2) + 750GB 
Hitachi HDD

PCMark Vantage

Overall Score 5238 8296 58.38%

Memories 3869 6932 79.17%

TV and Movies 2964 3630 22.47%

Gaming 4443 8699 95.79%

Music 6229 11975 92.25%

Communications 5455 7510 37.67%

Productivity 4567 13701 200%

HDD 3760 33438 789.31%

Cinebench R11.5

CPU 1.73 1.84 6.36%

OpenGL 29.91 31.94 6.79%

LAME MT (min:sec)*

Single-threaded 0:43 0:42 2.33%

Multi-threaded 0:30 0:29 3.33%

3DMark Vantage (Performance Preset)

Overall Score 5076 6089 19.96%

GPU Score 4590 4927 0.76%

GPU Test 1 15.26 15.49 1.51%

GPU Test 2 13.1 13.34 1.83%

HDTach

Read Bandwidth 71.7MBps 181.2MBps 152.72%

Burst Rate 193.6MBps 235.3MBps 30.84%

Random Access Time* 18.2ms 0.2ms 98.90%

CPU Utilization* 5% 4% 20%

* Lower scores equal better performance.

 To attain peak SSD performance and maximize 
longevity, it may be necessary to make a few 
tweaks to the OS. Save yourself the trouble of 
doing everything manually and grab a copy of SSD 
Tweaker (elpamsoft.com). With only a few clicks, 
SSD Tweaker will properly set a number of system 
parameters, such as the system cache size and 
prefetch status, for use with a solid-state drive.
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Holocron

R
ichard “DarthBeavis” Surroz’s mods have been 
featured in and on the cover of CPU magazine on 
several occasions, and for good reason. Not only are 
they impeccably put together and painted, both in-
side and out, but they also generally draw on themes 

that push our geek buttons—and what geek button is bigger and 
easier to mash than “Star Wars”?

For those of you not steeped in the lore, a holocron is an 
information storage device used by the Jedi (and the Sith) that 
is interactive and can converse with its user. We’re not sure 
how much voice command capability Surroz built into this 

Holocron, but it is massive and cool, and Surroz says it turned 
out even better than he’d hoped.

“I am a big-time ‘Star Wars’ fanboy and I needed an HTPC,” 
he says. “My original intent was to build a Windows Home 
Server based on Microsoft’s Vail. Partway through the build 
process, I found out Microsoft was dropping the Drive Extender 
technology from Windows Home Server, so I decided to change 
directions and instead make the project a Win7-based HTPC.”

The acrylic case bears a series of scenes painted by master 
airbrush artist Steve Nunez, but PC tech fans will be just as 
wowed by the massive bank of hard drives situated above a large 

Galactic Empire emblem on one of the case’s sides. Altogether, 
the system boasts a staggering 25 2TB Western Digital hard 
drives, kept in line by three Areca RAID controller cards, for a 
total of 50TB of movies and whatnot.
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Have a computer mod that will bring tears to our eyes? Email 
photos and a description to madreadermod@cpumag.com. 
If we include your system in our “Mad Reader Mod” section, 
we’ll send you $1,500 and a one-year subscription to CPU.

Give Us Your Mod“I bought the hard drives over a year’s time; whenever they went on 
sale, I would buy a couple,” Surroz says. “Due to the weight of the drives, 
I had to add extra feet from Mnpctech to the bottom of the case.”

Surroz also painted the interior of the system, including the Asus 
Sabertooth P67 motherboard’s thermal armor and all of the cooling 
system parts, white, in honor of the clean look of Stormtrooper armor.

As you’ve guessed from the motherboard, the Holocron is a 
Sandy Bridge rig, powered by Intel’s Core i5-2500K, 8GB of Crucial 
Ballistix Smart Tracer memory, dual GeForce GTX 580s in SLI, 
a 1,200W Silverstone Zeus ZM1200M PSU, and Danger Den 
cooling. (The case itself is a Danger Den Double Wide Tower-21.)

Surroz says the Holocron gets around; this year, it’s already been 
to the Western Digital-TweakTown party at CES in Las Vegas and 
graced Nvidia’s booth at PAX East. 

“The Force is strong with it,” he says with a smile. ■

TOP VIEW ▲
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Get informed answers to your advanced technical questions from 

CPU. Send your questions along with a phone and/or fax number, so 

we can call you if necessary, to q&a@cpumag.com. Please include 

all pertinent system information.

few well-known, affordable brands still 
left with external antenna connections.

The procedure is fairly straightforward. 
Once you choose the desired outdoor/
external antenna types (directional 
or omnidirectional), they need to be 
mounted in a convenient location with 
minimal obstructions. Then, using a 
regular Ethernet cable, connect the AP in 
the truck to one of the existing router’s 
standard switch ports (not the Internet 
or WAN port). Just think of the AP as 
another switch on the network. The new 
AP’s DHCP server should be disabled (the 
original router will handle IP assignments), 
but configure its wireless features using 
your desired SSID and security type.

At the remote shack, mount its antenna 
and connect the POS systems to the wireless 
bridge. Then, simply configure the bridge 
to connect to the wireless signal being 
broadcast from the main truck, and you’re 
done. Although the remote POS machines 
will be hardwired to the bridge, and to each 
other through the bridge’s built-in switch, 
the main network and Internet connection 
will be coming from the truck.

that requires a wired network connection 
for some reason.

A: Actually, yes, there is a somewhat easy 
way to do everything you want, although 
it will cost a few bucks depending on the 
size and type of antennas used. All you 
need is a wireless access point with an 
external antenna connection, a high-gain 
antenna (purchased separately from the 
AP) connected in the truck, and a wireless 
bridge with another high-gain antenna 
in the remote shack. The AP in the 
truck will broadcast the wireless signal, 
which the bridge in the remote shack will 
pick up and convert to a wired connec-

tion. We’ve used a number of 
D-Link or Trendnet access 
points for similar projects, 
because they’re a couple of the 

Each month we dig deep into the CPU
mailbag in an effort to answer your most 
pressing technical questions. Want some 
advice on your next purchase or upgrade? 
Have a ghost in your machine? Are 
BSODs making your life miserable? CPU’s 
“Advanced Q&A Corner” is here for you.

Duncan W. asked: I have a tricky 
networking project and am looking for 
a little assistance. I’m trying to help a 
buddy with a lunch wagon (one of those 
big trucks that sells food outside of events) 
keep a few remote point-of-sale systems 
connected to the main computer in the 
truck. What he’s done is set up a main 
system in the truck that connects to the 
Internet using a wireless router with a 
cellular access card. He uses the computer 
to tweet his location, specials, etc., and to 
keep track of sales and inventory. 

He’s gotten really busy recently, though, 
and decided to set up a small shack that’s 
actually on wheels, that only sells drinks 
and prepackaged items to customers. He 
pulls up to a location and then wheels the 
shack anywhere from a few feet away to 
across an entire parking lot. (It needs to be 
near an electrical outlet.) 

He wants to be able to have the POS 
systems in the shack stay connected. 
It’s easy to do it when the shack is 
close enough to be wired, but he wants 
a wireless setup for when the shack is 
too far away to be wired. Any easy and 
relatively cheap solutions to a problem 
like this? I should also point out that 
the POS systems in the shack need a 
hardwired connection. He’s running some 
proprietary software I’ve never heard of 

Replacing a 
wireless access 
point’s stock 
antenna(s) with 
a more powerful 
alternative is 
an easy way to 
increase the access 
point’s range and 
coverage area.
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run Win7’s Disk Cleanup utility. Right-
click your C: drive and select Properties. 
Then, on the General tab, click the 
Disk Cleanup button. Here, you’ll be 
prompted with a menu of checkboxes of 
existing extraneous files you can safely 
delete. You can clean out whatever you 
like here, but also click the More Options 
tab and click the Clean Up button under 
the System Restore And Shadow Copies 
section. Deleting these files will remove 
all of your restore points except the most 
current, as well. However, as long as you 
don’t have some sort of system instability 
such that you need to be concerned with 
the ability to roll back to a previous setup, 
you should be fine, and doing this will 
sometimes return gigabytes of disk space.

You can definitely upgrade your boot 
drive and migrate the image of the old 
drive with disk cloning software tools 
such as Norton Ghost. Also, if you take 
the plunge and upgrade to a fast SSD, 
there are a number of kits on the market, 
such as Kingston’s SSDNow upgrade kits 
and others, which come with everything 
you need, including cables and cloning 
software, to migrate your old drive. ■

BY DAVE ALTAVILLA AND MARCO CHIAPPETTA,
THE EXPERTS OVER AT HotHardware.com.

virtualization software, which will let you 
use a discrete GPU for gaming alongside 
Quick Sync. A Sandy Bridge rig with discrete 
graphics running Virtu on a Z68-based 
board is really a no-compromise solution.

With that said, by the time this goes 
to print, Z68-based motherboards will be 
available for only marginally more than 
their P67-based counterparts. If you want 
to save a few bucks, you can go with a P67 
and not miss out on much, but picking 
up a Z68 Express-based motherboard may 
offer more flexibility down the road if 
the need ever arises to use Quick Sync or 
Smart Response Technology.

George W. asked: My Toshiba 
Qosmio X505-Q850 notebook has two 
hard drives—Drive 0, with only 2.16GB 
free out of 47.4GB, and Drive 1, with 
228GB free out of 298GB, despite my best 
efforts to install applications onto Drive 
1 instead of Drive 0. How can I recover 
disk space on Drive 0, or can I upgrade 
the SATA hard disk 0 and preserve its 
Windows 7 Home Edition operating 
system and data on it?

A: The first thing you want to do, 
regardless of whether you decide to 
upgrade your existing boot drive, is to 

To address your friend’s proprietary 
software issue, the software probably 
requires a wired connection to minimize 
the chance of corrupt or lost data and 
maximize performance. But as long as the 
wireless signal is strong and its connection 
is stable, we don’t think he’ll have any issues. 
To be safe, it’s worth checking in with the 
publisher’s technical support department. 

Raul V. asked: I was about to drop 
some coin on a new Sandy Bridge system 
this week when I read that Intel was going 
to be releasing a new chipset soon called 
the Z68. I have a pretty large budget for this 
build and am willing to wait a little longer to 
buy if it means that I’ll end up with a better 
system. I plan to do a lot of gaming and 
schoolwork on the system, but not much 
else. Is the new chipset going to be much 
better or should I just go with a P67 now 
that the newest revision is shipping?

A: Based on how you said you’ll be using 
your new system and your budget, we 
don’t think waiting for Z68 Express-based 
motherboards will net you much at all. The 
Z68 Express is essentially a combination 
of the P67 and H67, with support for 
SSD caching—known as Intel’s Smart 
Response Technology—thrown into 
the mix. Whereas the P67 offered CPU 
overclocking with no integrated video 
support and the H67 offered integrated 
video support but no CPU overclocking, 
the Z68 Express offers both. You didn’t 
mention it specifically, but since you’re 
going to be gaming heavily on the new 
rig, we suspect you’re going to be using 
a relatively high-end GPU. And because 
you have a decent-sized budget, we’ll also 
guess that you’ll be getting an SSD of some 
sort. If so, Z68’s support for Sandy Bridge’s 
integrated video and SSD caching are 
largely going to be wasted on you.

The wild card is whether you’ll take 
advantage of Sandy Bridge’s Quick Sync 
video encoding technology. If so, the Z68 
is the way to go because most (but not 
all; be sure to check each board’s specs) 
motherboards based on the chipset will 
include a copy of LucidLogix’s Virtu GPU 

Kingston’s SSDNow notebook upgrade 
kit comes complete with the necessary 

cables and disk cloning software to 
make a notebook drive upgrade as 

easy as possible.
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Single-Rail vs. Multi-Rail
XFX’s EasyRail Looks To Settle The Score

Christensen says changes in single-rail 
technology have alleviated many of these 
safety concerns, although one misconception 
about single-rail systems still exists: The idea 
the system can be potentially lethal to anyone 
who might touch it.

“The fact is that, in the early days, most 
PSUs were single rail, but, as the need for 
more wattage grew, so did the dangers of 
higher voltages without proper safety 
mechanisms,” Christensen says. “The solu-
tion at the time was to create regulated 
segments of the single rail to break it up into 
less dangerous amperage. With the interest of 
utilizing the increased simplicity of single rail, 
numerous safety protocols were developed to 
prevent the chance of failure. Modern-day 
single-rail PSUs are as safe as multirail.”

Gamers Drive XFX’s EasyRail
XFX has focused on its single-rail 

solution, Christensen says, because of 
the need of today’s GPUs and CPUs for 

OCP circuits, and a single-rail system 
usually will have one OCP circuit.

Even though EasyRail is a new mar-
keting name for it, single-rail technology in 
PSUs is not new.

“EasyRail is our trademarked name for 
single rail,” says Mark Christensen, technical 
marketing associate at XFX. “We have 
decided to use a marketing name for single-
rail technology, as misconceptions have been 
created in the past decade to discourage the 
production of single rail.”

Companies with PSUs that feature 
multirail technologies say their technology 
can be safer, preventing the output of 
too many amps per rail, as the idea of 
splitting rails in a PSU originated for safety 
reasons. With multiple rails, the amount 
of electrical current traveling through 
each rail is lower. Each rail also generates 
less heat, lowering the chances of one rail 
reaching a temperature that’s high enough 
to be dangerous to the system.

T
he age-old debate of whether two is 
better than one has been a part of 
computing for a long time, heating 

up recently with components like dual-
core CPUs and dual-GPU systems.

The benefit of two (or more) vs. one in 
those types of components is pretty easy to 
measure and understand. It’s a simple rule: 
In most cases in computing, more is better.

However, the results aren’t quite as 
clear-cut in the arena of power supply 
units, where multirail and single-rail 
technologies compete. The idea of using 
two or more rails in a multirail PSU is 
countered by single-rail PSUs, including 
the EasyRail technology found in XFX’s 
ProSeries PSUs.

EasyRail Introduced
On a PSU, a rail is a group of wires that 

carries a current and that usually has its own 
OCP (over-current protection) circuit. So, a 
multirail system typically will have multiple 

With a multirail system, a PSU combines more than one rail to reach the maximum total 
wattage. However, in the multirail solution, you’ll find lower maximum wattage per rail than 
with the single-rail EasyRail system.

As a method of comparing EasyRail to multirail systems, XFX has created the graphic 
shown here. In the multirail example (at upper right), the overall system has 200W of power 
available, with 100W per rail. As long as the system needs power in “chunks” that equal 100W, 
the system works OK.

However, as shown here, problems can occur if the multirail system’s power needs don’t 
easily add up to the maximum number. The multirail system in the graphic requires 75W for 
a pair of graphics cards. That leaves 25W per rail. If the CPU requires 50W, neither rail has 
enough “leftover” wattage to handle the CPU’s needs.

With the EasyRail system (at lower right), a single rail carries 200W of power. It then can accom-
modate 75W from each of the two graphics cards, as well as 50W from the CPU with no problems.

Essentially, the leftover wattage in a multirail system is sometimes 
too small to handle the power demands of certain components, meaning 
the multirail system sometimes wastes potential available wattage. The 
single-rail system has less of a chance of ending up with leftover wattage.

“This allows very large 12V capabilities for video cards, which are 
quickly becoming over half the power draw of most mid- to high-end 
computers,” Christensen says.

Source: XFX

EasyRail Compared
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Without specific benchmarks to settle 
the debate, proponents of single-rail PSUs 
and multirail PSUs will each have their 
reasons for preferring one technology over 
the other. If XFX has its way, marketing the 
single-rail technology as EasyRail will help 
users better understand single-rail PSUs. ■

BY KYLE SCHURMAN

Christensen says, and too many power-
demanding components sometimes ended 
up on one rail, causing overloading and 
causing the PSU to shut itself down. 
Returning to a single-rail design can help 
fix this problem, he says. Additionally, 
the overall design with a single-rail system 
costs less and is less complex than with a 
multirail design.

high wattage. He says EasyRail is a key 
component in allowing users to minimize 
the potential of a system crash, even 
with power-hungry components stacked 
together. Gamers running multiGPU 
systems are among the customers at 
whom XFX is aiming the ProSeries PSUs.

Many of the original  multirai l 
designs did not take gaming into effect, 

XFX, which was founded in 1989, is based in Hong Kong and is part of 
PINE Technology, which also includes distribution company Samtack and 
AViiQ, a mobile accessory manufacturing company. Until a couple of years 
ago, XFX focused on building motherboards and graphics boards. XFX re-
leased its first PSUs, called the Black Edition, in late 2009.

The XFX Black Edition PSUs were available at 850 watts 
and 750 watts. The Black Edition PSUs used single-rail tech-
nologies, but XFX hadn’t yet adopted the EasyRail branding.

XFX now has its ProSeries PSUs (450W, 550W, 650W, 
750W, and 850W), all of which include EasyRail technology.

EasyRail works in conjunction with a few other technolo-
gies to make the ProSeries PSUs deliver power smoothly, as 
shown in the graphic here.
1. The ProSeries PSUs closely regulate the DC voltage 

entering the unit, which reduces “ripples” in the AC 
power that the PSU delivers, allowing for a smoother 
power signal.

2. EasyRail carries the power through a single rail. The 
EasyRail system generates a 12V power source on the 
single rail. Then, to meet the needs of other devices, the 
XFX PSU uses additional circuitry to convert the 12V to 
the 3.3V and 5V levels needed for certain devices.

3. The XFX ProSeries PSUs are very efficient, receiving an 
80 Plus Bronze certification, meaning the PSU can de-
liver at least 85% of the power that enters the unit.

“This process of generating a single, large 12V power source is highly 
efficient,” Christensen says, “which gives us the ability to get a very high 
80 Plus rating on our power supplies.”

Source: XFX

XFX’s Christensen says EasyRail’s single-rail design provides a few advantages 
over multirail designs.

cables should be connected to a particular rail to evenly split the power de-
mands between all of the rails.

cables connected to the PSU. Users do not have to concern themselves about 
whether the rail is being overloaded or underutilized.

a device, such as a graphics card, the system may be unable to deliver the 
power smoothly, leading to system instability or a crash. Single-rail systems 
don’t have these problems.

Source: XFX

Putting The ProSeries PSU Together

EasyRail Advantages
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Intel Z68 Express
P67, H67 Unite & Conquer

Identity protection. The identity protec-
tion technology from Intel is a hardware-
based authentication process that’s aimed 
primarily at gamers, helping them protect 
their identities when gaming online.

“It adds another layer of security for 
secure transactions at online Web sites,” 
Bingham says.

Switchable graphics. By using the Z68 
with Virtu (GPU virtualization software from 
LucidLogix), users can switch between inte-
grated and discrete graphics on the fly. The 
ability to switch between the two graphics 
options can provide significant benefits for 
desktop computing, as users will conserve 
power and generate less heat by using the 
integrated graphics when appropriate, rather 
than using the more powerful (and power-
hungry) graphics board all of the time.

Bingham says he expects those who 
purchase Z68 motherboards will likely 
be primarily interested in the switchable 
graphics feature. “We believe, even if you’re 
an enthusiast and doing high-end gaming, 
you’re still going to want to access our media 
engine, so we’re offering switching between 
the built-in graphics and a graphics card.”

By Your Powers Combined . . .
Rumors about the Z68 chipset have 

been around for at least a few months, 

Quick Sync Video and InTru 3D). The P67 
allowed overclocking, but you needed a dis-
crete graphics option. The Z68 can do both.

“You had to have the P67 to do any 
overclocking,” says Bingham. “You had to 
have the H67 to get integrated graphics. 
With the Z68, we’ve combined the two 
together to give users greater flexibility.”

The Z68 creates more options for 
building a faster storage subsystem by using 
a combination of a large HDD paired with 
a small SSD, a technology called Smart 
Response. With Smart Response, an SSD 
caches frequently used data, rather than 
forcing the system to access the hard drive 
each time. The flexibility in Smart Response 
occurs because the technology works with 
any HDDs or SSDs. No special connectors 
are needed, and the user can turn off the 
feature, if desired.

“With Smart Response, you can use 
a simple hard drive and combine it with 
an SSD to give you the performance you 
want,” Bingham says. “There are a lot of 
users who already have SSD drives, and 
you can partition those, leaving part for 
caching and part for storage.”

Additional Z68 Features
The Z68 offers a variety of additional 

improved features and technologies.

Y
our reaction to Intel’s recent an-
nouncement of a new Sandy Bridge 
chipset, the Z68 Express, may reveal 

quite a bit about your outlook on life.
If you’re a “glass half full” kind of 

person, you’re excited to have a chipset 
like the Z68, which combines many 
of the best features of two previously 
released Sandy Bridge chipsets, the P67 
and H67. In addition, you probably can’t 
wait to try some of the new features the 
Z68 introduces, such as Smart Response 
Technology and LucidLogix’s Virtu GPU 
virtualization software.

However, if you’re a “glass half empty” 
type of person, you’re too busy won-
dering why it took Intel so long to create 
a chipset with the kinds of features that 
should’ve been in the original Sandy 
Bridge chipsets to begin with.

Regardless of your disposition, there’s 
no question that the Z68 provides some 
interesting features that will unlock more 
power in your Sandy Bridge systems.

Z68 Introduced
When comparing the Z68 to the H67 

and P67 chipsets, Intel’s designers often 
mention the flexibility of the Z68 as a 
primary advantage. For example, the Z68 
allows access to the full complement of 
Sandy Bridge’s overclocking capabilities 
features—graphics, memory, and CPU 
multiplier (in K series CPUs).

“This is the first time for our second-
generation Core processor family that 
we’re allowing full flexibility,” Intel’s se-
nior processor marketing manager Dan 
Bingham says.

Additionally, the Z68 allows you to 
choose the type of graphics you can use, 
while still allowing overclocking. With 
the H67 chipset, you could take advan-
tage of the Sandy Bridge’s integrated HD 
Graphics (and with it, features such as 

The package for Intel’s Z68 
chipset measures 27mm x 

27mm, and the die measures 
9.525mm x 10.574mm.

Photo courtesy: Intel
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As you can see, the architectures of the three 
Sandy Bridge chipsets (H67, P67, and Z68) aren’t 
significantly different.

The primary difference between the chipsets is 
that the Z68 allows overclocking of more Sandy 
Bridge CPUs, Sandy Bridge CPUs’ integrated HD 
Graphics, and any memory that’s compatible with 
the Sandy Bridge platform—a capability that doesn’t 
appear on these architectural drawings. Neither the 
P67 nor the H67 possess the degree of overclocking 
capabilities that the Z68 does.

Here are some of the other key differences 
between the architectures of the two previous 
chipsets and the Z68.

H67 vs. Z68. The Z68 can make use of two 
sets of eight lanes of PCI-E or one set of 16 lanes. 
The H67 only can use one 16-lane connection.

P67 vs. Z68. The Z68 includes FDI (Flexible 
Display Interface) technology, which allows for 
two independently controlled channels of display 
data to move between the integrated GPU and the 
chipset. The P67 does not offer FDI.

The Z68 also makes use of Intel’s Smart 
Response Technology, a capability not available 
on the H67 or P67. ■

Source: Intel

Sandy Bridge Chipset Architectures Compared
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480 Mb/s

Up to

Up to 6 Gb/sa

Up to 6 Gb/sa

8 GB/s

8 GB/s

each x1
each

6 Gb/s3

Intel®

FDI

Intel® FDI

DMI
20 Gb/s

DMI 20 Gb/s

DMI 20 Gb/s

SPI

SPI

SPI

....Optional

Optional

Optional

PCIe* x1

PCIe* x1

PCIe* x1

1 2nd generation Intel® Core™ processor family.
2 Available with Intel processor graphics only.
3 All SATA ports capable of 3 Gb/s. 2 ports capable of 6 Gb/s.

a All SATA ports capable of 3 Gb/s. 2 ports capable of 6 Gb/s
b Available with Intel® HD Graphics only.

a All SATA ports capable of 3 Gb/s. 2 ports capable of 6 Gb/s

Intel® Core™

processors1

Intel® ME Firmware 
and BIOS Support

Intel® ME Firmware 
and BIOS Support

Intel® ME Firmware 
and BIOS Support

Intel® Extreme Tuning 
Support

Intel® Extreme Tuning 
Support

Intel® Z68
Express
Chipset

Intel® H67
Express
Chipset

Intel® P67
Express
Chipset

Intel® HD Graphics

2nd generation Intel®

Core™ processor

2nd generation Intel®

Core™ processor

Processor
Graphics

SM Bus

SM Bus

SM Bus

PCI Express* 2.0 Graphics

Digital display: HDMI*, DVI, 
DisplayPort* (including eDP), 

Lossless digital audio2

Digital display: HDMI*, DVI, 
DisplayPort* (including eDP), 

Lossless digital audiob

Digital display: HDMI*, DVI, 
DisplayPort* (including eDP), 

Lossless digital audiob

14 Hi-Speed USB 2.0 Ports; 
Dual EHCI; USB Port Disable

14 Hi-Speed USB 2.0 Ports; 
Dual EHCI; USB Port Disable

14 Hi-Speed USB 2.0 Ports; 
Dual EHCI; USB Port Disable

Intel® Integrated
10/100/1000 MAC

Intel® Integrated
10/100/1000 MAC

Intel® Integrated
10/100/1000 MAC

Intel® Gigabit LAN Connect

Intel® Gigabit LAN Connect

Intel® Gigabit LAN Connect
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With its abundance of desirable fea-
tures, the Z68 is a good choice for a variety 
of users . . . regardless of whether they are 
pessimists or optimists. ■

BY KYLE SCHURMAN

although the Z68 has the advantage, its 
arrival doesn’t mean that P67 mother-
boards will disappear immediately.

“The P67 will coexist with the Z68 
for the rest of this year,” Bingham says, 
“[and] then we’ll re-evaluate.”

and those looking for more features out 
of their Sandy Bridge chipset have waited 
anxiously for it. Although the architec-
tural differences between the Z68, H67, 
and P67 are minimal, the feature lists for 
all three chipsets are quite different. And 

Although the Z68 can support overclocking for more components than the previous Sandy Bridge chipsets, the best 
overclocking results still will occur with the K series processors, as shown here.

With other types of Intel processors, such as the i7-2600, i5-2500, i5-2400, and i5-2300, you’ll have access to what 
Intel calls “limited” overclocking with the core when using the Z68 chipset. The K series processors are fully unlocked 
when using 
the Z68.

The other 
components, 
such as mem-
ory and the 
graphics, are 
fully unlocked 
with the Z68, 
regardless of 
which CPU 
you’re using. ■

Source: Intel

Overclocking With The Z68

By using LucidLogix’s Virtu software, you can 
make full use of Intel’s Quick Sync technology. 
Virtu allows for easy switching between a 
Sandy Bridge CPU’s integrated graphics and 
any discrete GPU installed in your system.

When using Virtu, the software intercepts all 
of the commands aimed at the GPUs, deciding 
which GPU should process the commands. If 
an application needs only the integrated GPU, 
such as with 2D images or most Web sites, 
the abstraction layer sends the data to Sandy 
Bridge’s integrated graphics rendering area. 

When the discrete GPU is needed, the 
Lucid rendering assignment manager decides 
which data to pass to the discrete GPU and 
which data to pass to the integrated GPU. 
Eventually, all of the data is recomposed in the 
frame buffer before being displayed. ■

Sources: LucidLogix, Intel

LucidLogix’s Virtu Software

Application/Game Double-clicked

Overclocking capabilities

Intel® Core™ i7-2600K
Intel® Core™ i5-2500K
processors

Intel® Z68
Express Chipset

Fully Unlocked Core

Graphics Graphics

Intel® Core™ i7-2600,
Intel® Core™ i5-25xx, 24xx,
23xx processors

2D/Video/Web

Any Discrete

Sandy Bridge
Display Output
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The Z68 chipset offers support for 
Intel’s Smart Response technol-
ogy, where an SSD is paired with 
an HDD to improve performance.

In a traditional system with only 
a hard drive, each time you start a 
new application, it must compete 
for input/output time from the 
HDD with other applications al-
ready running, which can cause 
system slowdowns. 

With Smart Response, the 
paired SSD and HDD work 
in tandem to improve system 
performance. The system caches 
blocks of data and applications 
that it accesses frequently, 
placing them on the SSD and 
greatly improving the time 
required to load those blocks.

Intel says the performance 
increase can be as high as 
60% over systems that only 
use an HDD.

The idea of SSD caching 
is similar to the idea of the 
CPU’s cache: You want data 
that’s accessed most often to be as close to the chip that’s 
accessing it as possible.

Smart Response works with any type or capacity of hard 
drive, and it works with any type of SSD. No special connectors 
are needed, either, because it is a software-driven solution, part 
of RST 10.5 (Rapid Storage Technology).

RST 10.5 lets you set aside up to 64GB of space on the SSD 
as the cache for the hard disk drive. If the SSD is larger than 
64GB, the additional storage space can be accessed as if it 
were a separate drive. Intel settled on 64GB as an appropriate 
size for the SSD cache because its testing showed a larger 
SSD would begin to negate the need for an HDD.

Although Smart Response will work with any SSD, 
Intel also has announced a new SSD—the Intel SSD 311 
(pictured here)—in conjunction with the Z68. The SSD 
311 (code-named Larson Creek) is a 20GB SSD, and it 
is designed specifically for use with the Z68 as an SSD 
cache. The SSD 311 makes use of SLC NAND flash, which 
allows for more rewrites than MLC NAND, making SLC 
NAND a more reliable option for an SSD cache, where data 
is being written on a consistent basis. SLC NAND is also 
more expensive than MLC NAND, and the SSD 311 should 

carry an MSRP of about $110.
It’s worth keeping in mind that 

Smart Response doesn’t always 
work with entire files. Instead, it 
only caches the most frequently 
accessed blocks of data, which 
could be an entire file or only 
a part of a file. As new blocks 
of data are accessed more 
frequently, the Smart Response 
software removes the least-used 
blocks of data from the SSD 
cache to make additional storage 
space available to the cache.

With this type of system, 
the SSD cache’s performance 
will improve the more you 
use it, because as the Smart 
Response software determines 
over time exactly which data 
belongs in the SSD cache, 
that data will be accessed 
more quickly. Smart Response 
relies on an algorithm that 
differentiates between “high-
value” data and “low-value” 
data, which further improves 

performance. For example, high-value data may include 
applications or frequently accessed user data files. Low-
value data may be data generated from a virus scanner, 
for example. The virus scanner data might be accessed 
frequently, but because it usually operates in the background, 
it’s not important for the SSD to cache that data to improve 
overall system performance.

Additionally, after using the SSD cache for a long time, the 
initial performance increase will eventually level off (though 
you should theoretically maintain performance well above 
using only an HDD). For example, if you use a lot of different 
applications, and you have an SSD that isn’t large enough to 
accommodate all of them in the cache, a particular application 
that you use frequently but not quite as frequently as others 
may have to be removed from the SSD cache, resulting in a 
slight performance hit when you access that application.

Smart Response can guard against the risk of data loss 
in a power failure using Enhanced Mode, data writes in the 
SSD cache immediately sync with the HDD. In Maximized 
Mode, write data syncs occur at a later time to avoid 
performance hits, but your data is less secure. ■

Source: Intel

Intel Smart Response Technology

SSD Cache

Performance
Boost Up!

HDD
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UPGRADE YOUR MOBILE ARSENAL
N otebooks and PC enthusiasts have a love-hate relationship. 

Hardcore gamers, graphics professionals, extreme 
multitaskers, content creators, and plain old performance 

pushers just aren’t keen on constraints. In their lexicon, phrases 
such as “energy efficient,” “thin and light,” and “ultra-low 
power” translate directly into “slow,” “slower,” and “slowest.” 
Traditionally, compromise is the name of the game in notebooks. 

But at CPU, we’re happy to poke tradition in his bifocaled 
cataracts as long as it means we get more frames per second, 
faster encodes, and more simultaneous threads. We believe there’s 
nothing in notebooks that a larger power brick, more heatpipes, 
and a multitude of noisy but effective fans can’t fix. (Apparently 
the engineers behind Eurocom’s Panther 2.0 tend to agree.) And 
despite the occasional reference to these beasts as laptops, we 
know better than to ever put one on our laps. 

Several notebooks in this roundup will absolutely shred your 
concept of what a mobile experience can be—with desktop 
chipsets, workstation- and server-class processors, HD resolution 
LED-backlit monitors, powerful speakers with discrete 
subwoofers, dual GPUs running in SLI, SSDs in RAID 0, 

Blu-ray drives, integrated Web cams, USB 3.0, and more bells 
and whistles than you’ll find at a Macy’s Thanksgiving Day 
Parade. For the high-end notebooks in this roundup, the only 
compromises you’ll have to make are with your moneylender. 

Having said that, we also recognize that battery life is a spec that 
varies wildly between notebooks and that users can never get enough 
of it. True story: We once attended a LAN party where, 15 hours in, 
the power generator stopped working. In the blink of an eye, every 
PC in the place was out of commission. The fortunate few with 
notebooks, however, kept on fragging. Getting a notebook to deliver 
games, Web access, streaming videos, email, and document creation 
for eight or more hours, with nary a wall socket in sight, takes as 
much modern technology and aggressive tweaking as any enthusiast’s 
favorite performance mod. As such, we’ve included some less spec-
heavy models, generally in the lower end of the budget spectrum, 
that will keep road warriors racking up kills on the red-eye. 

Mobile’s Bleeding Edge
What follows is a wide range of notebooks for enthusiasts 
of every ilk, but despite the vast disparity between the most 
accessible model and the most drool-worthy, we did notice 
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several trends. Intel’s Sandy Bridge was definitely the go-to 
platform for a majority of the notebooks we examined. Two 
systems relied on the 2GHz Intel Core i7-2630QM, and two 
others came equipped with the Intel Core i7-2720QM and 
2820QM, clocked at 2.2GHz and 2.3GHz, respectively. One 
system features the 2.7GHz dual-core Intel Core i7-2620M. Two 
systems relied on Intel’s aging X58 but made the most of it with a 
3.2GHz Intel Core i7-960 and 3.47GHz Intel Xeon X5690. 

In all but one instance, Nvidia supplied the discrete GPUs in 
these notebooks; the GeForce GTX 460M was the favorite. 
AMD’s Radeon HD 6970M was the lone AMD GPU, and the 
most extreme configuration was a pair of GeForce GTX 485Ms 
in SLI. 8GB of DDR3 was fairly standard, but one Eurocom 
notebook features an over-the-top 24GB. Every notebook we 
tested supported 1080p. 

All notebooks but two, the Dell XPS 15z and MSI GT680R, relied 
on at least one SSD for the boot drive. Several opted for two or 
three SSDs in a RAID 0, and another notebook paired an SSD 
with a capacious mechanical hard drive. Three notebooks offered 
Blu-ray playback capabilities. These are not your father’s notebook.

By The Numbers
When you encounter a $10,000 notebook built to offer the 
ultimate computing experience on the road, you can forgive its 
12-minute battery life (which is only a slight exaggeration). For 
this reason, we didn’t test battery life; our evaluation was strictly 
based on price, performance, and usability. 

To that end, we rammed these notebooks through the same 
punishing suite of benchmarks we use to thrash desktop PCs. 
We ran the 3DMark 11 at the Performance setting, PCMark 
Vantage at defaults, a selection of SiSoft Sandra 2011’s tests, 
POV-Ray beta RC3, and Cinebench 11.5. We also ran a trio of 
games, the DX11 Aliens vs. Predator and S.T.A.L.K.E.R.: Call 
of Pripyat, and the DX9 mainstay Left 4 Dead 2, all at 1,280 
x 720. Although every notebook we tested can display 1,920 
x 1,080, 720p was the sweet spot in terms of an acceptable 
gaming resolution for the DX11 titles. Prices listed are for the 
configurations we tested at press time. 

Read on for the skinny on these not-so-skinny notebooks. ■

BY ANDREW LEIBMAN
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supports a wide range of media cards 
(MMC, RSMMC, SD, miniSD, SDHC, 
SDXC, MS, MS Pro, and MS Duo).

This CyberPower notebook didn’t exactly 
blow the doors off the benchmarks, but it 
handled them all well. The system certainly 
delivers more performance and features 
than you might expect for the price; you’ll 
be hard-pressed to find a better deal on a 
gaming notebook in that range. ■

Xplorer X6-9300 
$1,499 (as tested)
CyberPower
www.cyberpowerpc.com 

The system has a built-in microphone 
and Web cam, as well as a variety of ports, 
including HDMI out, DVI, S/PDIF, 
headphone and microphone jacks, line in, 
Gigabit LAN, and FireWire 800. It also 
has plenty of USB connections, including 
an eSATA/USB 2.0 port, two additional 
USB 2.0 ports, and two USB 3.0 ports. 

For security, CyberPower included a 
Kensington security slot as well as a finger-
print reader, which is situated between the 
mouse buttons. For wireless connectivity, 
the system has built-in 802.11b/g/n.

One welcome extra is the all-in-one card 
reader on the left side of the case, which 

I
f you’re looking to buy a solid gaming 
notebook on a budget, this CyberPower 
system is worth your consideration. 
The benchmarks speak for themselves—

you’ll have no trouble blasting your way 
through newer gaming titles, streaming 
audio and video, and processing video—
and they speak even louder considering the 
relatively low $1,499 price tag. 

Powered by an Intel Core i7-2630QM 
(2GHz) processor and Intel HM65 chipset, 
the system boasts 8GB of DDR3-1333 and 
a speedy 128GB Crucial RealSSD C300. 
The tradeoff between storage capacity and 
speed is a smart choice by CyberPower; the 
speed of the SSD delivers an extra perfor-
mance boost that helps the machine stand 
out in its class. The optical drive is a Sam-
sung TS-L663F Super Multi DVD (with 
included CyberLink DVD Suite software), 
so you can read, play, and burn, although 
the ODD doesn’t support Blu-ray.

The backlit 15.6-inch screen somehow 
seems larger than it actually is, and it 
boasts a full HD 1,920 x 1,080 resolu-
tion. An Nvidia GeForce GTX 460M 
card supplies the graphics power. 

The multitouch trackpad can be con-
figured for a number of actions, including 
pinch-to-zoom, rotating, one- or two-
finger scrolling, tap and drag, and three-
finger press and flick for certain applica-
tions. You can choose the scrolling region 
you prefer for one-finger scrolling in the 
settings simply by clicking and dragging 
over that area in the diagram.

The top of the notebook sports a pair of 
speakers, and in conjunction with the sub-
woofer underneath, the 2.1-channel setup 
produces audio that’s better than you’d expect 
from a system in that price range. With Real-
tek HD Audio Manager and THX TruStudio 
Pro Audio, the notebook supports surround-
sound configurations up to 7.1 if you want to 
connect to an external audio system.

CyberPower Xplorer X6-9300

Specs: CPU: Intel Core i7-2630QM @ 2GHz; Chipset: Intel HM65; Display: 15.6-inch (LED-backlit, 1,920 X 1,080); GPU: Nvidia GeForce GTX 460M @ 
675MHz; RAM: 8GB Adata DDR3-1333; Storage: 128GB Crucial RealSSD C300; ODD: Samsung TS-L663F Super Multi DVD; Dimensions: 1.69 x 14.8 x 
10.08 inches (HxWxD); Windows 7 Home Premium
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Stage also gives you shortcuts to documents, 
applications, games, and Web pages. 

The Dell XPS 15z is a solid note-
book that won’t break the bank at just 
$1,499.99 (as configured). Although it 
doesn’t dazzle with specs, it can handle 
most gaming and productivity applica-
tions. But what sets this notebook apart 
is the overall design; it’s attractive, a joy to 
use, and impressively thin. The Stage UI 
is the cherry on top. ■

XPS 15z
$1,499.99 (as tested)
Dell
www.dell.com

microphone and a 1.3MP integrated Web 
cam with face recognition for security.

For connectivity, the notebook also 
sports Bluetooth 3.0 and 802.11b/g/n, 
which also can run on the 5GHz band. 
With the built-in Intel My WiFi Tech-
nology, you can also easily set up a PAN.

The XPS 15z runs a hybrid of Intel HD 
Graphics 3000 and Nvidia GeForce GT 
525M that supports the 15.6-inch screen’s 
1,920 x 1,080 resolution and enables you 
to run many games at playable frame rates.

The Dell Stage UI comes on the XPS 15z, 
and it’s a slick way to access your media or 
quickly find what you’re looking for online 
so you can download, stream, buy, or rent it. 

D
ell’s answer to the MacBook Pro is 
the XPS 15z, a slim, shiny, silver 
notebook with ample features. 

Our model ran on an Intel Core i7-
2620M (2.7GHz) processor and Intel 
HM67 chipset and boasted a speedy 8GB 
of DDR3-1333.

The body of the notebook is anodized 
aluminum, and although it’s not exactly 
a unibody, it’s close—the outside of the 
case is essentially just two pieces with a 
small silver bezel running around the lip. 
The slot-loading DVD drive (an HLDS 
GS30N DVD±RW) is part of the mostly 
single-piece bottom.

The XPS 15z is surprisingly thin. The top 
half of the clamshell fits into an indentation 
in the bottom half, so the former adds almost 
nothing to the overall height of the machine.

Dell clearly spent some resources de-
signing a notebook with both good looks 
and pleasing ergonomics. The keyboard 
consists of rounded Chiclet-style keys 
that are comfortable to use. The right 
keys are the right size, too; for example, 
the TAB, CTRL, and BACKSPACE keys 
(among others) are all conveniently large, 
which helps reduce errant keystrokes. 
The trackpad is sufficiently large, and it’s 
easy to distinguish the trackpad from the 
mouse keys from the body—a trait not 
always present in notebooks. Other than 
the keyboard and mouse buttons, the 
only other button is the power button, 
resulting in an uncluttered surface. 

The stereo speakers, which are located 
beneath large rectangular grilles on either side 
of the keyboard, produce impressive clarity 
and frequency response. Even without a sub-
woofer, lower tones sound decent.

In addition to the DVD drive, the XPS 
15z includes headphone and microphone 
jacks, Gigabit LAN, HDMI, Mini Dis-
playPort, eSATA/USB 2.0 combo, and 
two USB 3.0 ports. It also has a built-in 

Dell XPS 15z

Specs: CPU: Intel Core i7-2620M @ 2.7GHz; Chipset: Intel HM67; Display: 15.6-inch (1,920 x 1,080, LED-backlit); GPU: Intel HD Graphics 3000 
(GT2+), Nvidia GeForce GT 525M @ 600MHz; RAM: 8GB Hynix DDR3-1333; HDDs: 750GB Seagate Momentus 7,200rpm; ODD: HLDS GS30N DVD±RW; 
Dimensions: 0.97 x 15.15 x 10.25 inches (HxWxD); Windows 7 Home Premium
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The touch-sensitive quick-launch keys 
above the keyboard let you enable and dis-
able a programmable hot key, Turbo over-
clocking settings, Cooler Boost, Windows 
Startup, the 802.11b/g/n radio, Bluetooth, 
ECO mode screen presets, and the LEDs. 

This is a well-designed notebook with 
several unique features the Clevo boxes 
just can’t touch, particularly the impressive 
audio performance. In the benchmarks, 
the GT680R was largely held back by the 
GeForce GTX 460M, but the mild over-
clock did help it keep pace with the Cyber-
Power system. We’re very impressed with 
the package MSI offers in the GT680R. ■

MSI GT680R
$1,499.99 (online)
MSI
us.msi.com

with THX TruStudio Pro, did a great job 
of reproducing music and game and movie 
soundtracks, with deep bass, dynamic mids, 
and crisp highs. 

There’s a mic and 720p Web cam built 
into the top edge of the screen bezel. We 
really like the textured metallic silver wrist 
rest that fades to black on either side of the 
large keyboard and numpad. The WASD 
keys have red highlights, and three LED in-
dicators set off the touchpad and mouse but-
tons, which make working in the dark a little 
easier. The right side of the GT680R features 
four analog audio jacks for 5.1-surround 
output, a USB 2.0 port, and the optical 
drive. The back edge has an HDMI output, 
eSATA port, VGA output, Kensington lock 
port, and a Gigabit Ethernet port. The left 
side includes another USB 2.0 port, two 
USB 3.0 ports, and a 7-in-1 card reader. 

M
SI’s GT680R styles itself as a 
gaming enthusiast laptop but 
doesn’t purport to replace your 

gaming desktop. The GT680R is one of 
the smaller notebooks in this roundup, 
but the 15.6-inch display supports the 
same 1,920 x 1,080 resolution as the 
17-inchers. MSI’s display is also LED-
backlit, which makes it considerably 
brighter in bright conditions than other 
notebooks in this roundup.

MSI relies on Intel’s HM67 chipset for 
the GT680R and pairs it with the Sandy 
Bridge Intel Core i7-2630QM, clocked at 
the default 2GHz. For the graphics pro-
cessor, MSI chose the Nvidia GeForce GTX 
460M, but overclocked it by 33MHz to 
708MHz. There’s a meaty 1.5MB frame 
buffer here to help render those HD resolu-
tions. System memory consists of four 2GB 
DDR3-1333 modules, for a total of 8GB of 
RAM. Although MSI opted for mechanical 
hard drives, there’s plenty of space, and it’s 
fairly fast; there are two 500GB 7,200rpm 
Seagate drives in a RAID 0 array for 1TB of 
storage. The optical drive in here is a Super-
Multi DVD that lets you read and write 
CDs and DVDs. 

MSI’s custom-created GT680R is a slick 
package. The lid features three banks of 
orange LEDs and a backlit MSI logo. An-
other two banks of LEDs line the front 
edge of the notebook. Using a utility in the 
System Tray, you can configure the lights to 
pulse slowly during sleep or standby, blink 
in response to audio, or simply remain on 
or off. The GT680R’s speaker system is 
the result of a partnership with the sound 
experts at Dynaudio, who designed the 2.1 
stereo speakers and subwoofer, tuned them 
to deliver superior performance regardless of 
the source, advised MSI on the placement 
of the speakers, and helped them optimize 
the design of the sound card circuits. In 
our experience, the sound system, together 

MSI GT680R

Specs: CPU: Intel Core i7-2630QM @ 2GHz; Chipset: Intel HM67; Display: 15.6-inch (LED-backlit, 1,920 X 1,080); GPU: Nvidia GeForce GTX 460M @ 
708MHz; RAM: 8GB DDR3-1333; HDDs: 1TB Seagate (2x 500GB, RAID 0); ODD: Lite-On DS-8A5S Super-Multi DVD; Dimensions: 1.77 x 14.97 x 10.24 
inches (HxWxD); Windows 7 Home Premium
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Calamity features a CATV input, Gigabit 
Ethernet port, two USB 3.0 ports, a USB 
2.0 port, FireWire port, and a 9-in-1 card 
reader. On the back, you’ll find a Kens-
ington Security Slot, eSATA/USB 2.0 
combo port, and DVI and HDMI ports. 

Geekbox’s selection of parts represents 
the sweet spot for avid gamers who want a 
quality gaming experience on the road, but 
the Calamity may not be enough to replace 
your gaming PC. In the benchmarks, the 
Calamity held its own against the MSI 
and CyberPower systems but couldn’t hang 
with the more graphically capable note-
books from Digital Storm and Eurocom. 
Given the performance, this system is 
priced just right. Geekbox’s lifetime sup-
port (included) is a nice bonus. ■

Calamity
$2,299 (as tested)
Geekbox
www.geekbox.com

the bottom of the Calamity delivers some 
extra punch to gaming, music, and movies. 

The touchpad features the same brushed 
aluminum finish as the wrist rest, and 
the lip around it is less pronounced than 
we typically like it to be (although secu-
rity buffs will appreciate the fingerprint 
reader). Another minor gripe: The left 
mouse button did not register clicks un-
less pressed directly in the center. After a 
few hours with the Calamity, however, we 
learned to keep our finger poised on the 
center of the button, and it became less 
of an issue. This notebook lacks any one-
touch shortcuts, but more than a dozen 
functions can be performed using the 
Function key and keys with blue icons.

There is a 2MP Web cam embedded 
into the top of the screen bezel, and the 
mic is located just above the touchpad. 
The right side of the Calamity features four 
audio jacks, an S/PDIF port, USB 2.0 port, 
and the optical drive. The left side of the 

A
ccording to Geekbox, the Calamity 
is ideally suited to gamers and 
content producers looking for a 

workstation-class mobile experience. But 
Geekbox doesn’t employ builders, CEO 
Adrian Hunter tells me; the company is 
staffed with artisans who are as passionate 
about their own systems as they are about 
the systems they craft for their customers. 

Geekbox turned to the Clevo P170HM, 
a Sandy Bridge-based whitebox, for the Ca-
lamity’s foundation. The glossy 17.3-inch, 
1,920 x 1,080 display on the Calamity is 
virtually identical to the one on the Clevo 
X7200-based notebook from Digital Storm. 
This notebook features an Intel HM67-
based motherboard. Geekbox installed the 
2.2GHz Intel Core i7-2720QM processor, 
and although it’s stock-clocked, Geekbox 
will overclock it at your request. The 
graphics engine comes courtesy of Nvidia’s 
GeForce GTX 460M. There are 8GB of 
dual-channel DDR3-1333 for the system 
memory. Geekbox decided to show off with 
the storage system; it consists of two 120GB 
Crucial RealSSD C300s in a RAID 0, for a 
total of 240GB of extremely fast storage. The 
optical drive in the Calamity is a TSST Super 
Multi Combo Drive TS-L633F, which reads 
and writes everything except Blu-ray. 

The notebook’s moniker is emblazoned in 
vinyl on the left side of a large piece of black 
brushed aluminum that covers the majority 
of the lid. Glossy black plastic frames the 
display, and the wrist rest sports a similar 
black brushed aluminum and glossy black 
plastic motif. The keyboard and full-sized 
numpad are framed in matte plastic, and red 
arrows adorn the WASD keys. Two speakers 
are hidden behind the mesh screen above 
the keyboard, and a series of LED indicators 
between the speakers and keyboard denote 
the status of the 802.11b/g/n radio, Blue-
tooth, HDDs, LOCK (NUM, CAPS, and 
SCROLL) keys, and power. A subwoofer in 

Geekbox Calamity

Specs: CPU: Intel Core i7-2720QM @ 2.2GHz; Chipset: Intel HM67; Display: 17.3-inch (1,920 X 1,080); GPU: Nvidia GeForce GTX 460M; RAM: 8GB DDR3-
1333; HDDs: 240GB Crucial C300 (2x 120GB, RAID 0); ODD: TSST Super Multi Combo Drive TS-L633F; Dimensions: 1.79 x 16.22 x 10.87 inches (HxWxD); 
Windows 7 Home Premium
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the scale to 12.13 pounds (not including the 
sizeable 300-watt power supply).

In the benchmarks, the Digital Storm 
x17E keeps fairly even pace with the more 
expensive Eurocom Neptune, largely 
thanks to the GeForce GTX 485M. Re-
move that from the equation, and the 
Geekbox Calamity looks like a real com-
petitor. Digital Storm does offer compel-
ling performance for the price, and its A+ 
Better Business Bureau rating proves that 
customer support is a high priority. ■

x17E
$2,999 (as tested)
Digital Storm
www.digitalstormonline.com

a 9-in-1 memory card reader. The LG 
optical drive also opens from the left side. 

When you open the x17E, you’ll see 
the 3MP Web cam built into the top edge 
of the screen bezel. Just below the screen, 
on the main unit, you’ll find touch-sen-
sitive mute, volume, and wireless (Wi-Fi 
and Bluetooth) controls. There’s a full 
keyboard, numpad, and even a fingerprint 
reader between the left and right mouse 
buttons. The touchpad also supports 
multi-gesture and scrolling functions. 

Overall, the unit feels solidly built, and 
typing on its keyboard feels good. But the 
x17E is one of the largest notebooks you 
can currently buy. And if you value your po-
tency, don’t put this beast on your lap. It tips 

A
ccording to Digital Storm, the x17E 
is ideally configured for enthusiasts 
and hardcore gamers looking for a 

mobile desktop replacement. For most of 
us, the concept of actually replacing our 
gaming desktop with a notebook is akin to 
replacing a German Shepherd guard dog 
with a vicious attack Chihuahua. But con-
sidering this beast is based on Intel’s X58 
chipset and a desktop Core i7 processor, this 
doggie definitely has some bite.

For the foundation of the x17E, Digital 
Storm turned to the Clevo X7200 whitebox 
and installed the Intel Core i7-960 (left at 
the default 3.2GHz clock), Nvidia GeForce 
GTX 485M graphics module that sports 
a 2GB GDDR5 frame buffer, and 6GB of 
triple-channel DDR3-1066. The storage sub-
system consists of a single 120GB Intel 510 
Series SSD, leaving two HDD bays empty. 
Digital Storm offers a variety of additional 
storage options, in your choice of RAID 0 or 
RAID 1, up to 2.2TB. For the optical drive, 
Digital Storm selected the LG Blu-ray Super 
Multi Combo Drive. The 17.3-inch, 1,920 x 
1,080 display has a glossy finish and looks ex-
cellent whether displaying games, HD video, 
or anything else. 

The exterior and wrist rest are sheathed 
in a combination of reflective black plastic 
and black brushed aluminum panels. The 
x17E’s lid features a backlit blue tribal 
design on a strip of mirrored black plastic. 
The Dolby Home Theater-certified five 
speakers and bottom-mounted subwoofer 
produce some better-than-expected fi-
delity when gaming, watching movies, 
and listening to music. The right side of 
the x17E features external audio ports 
(including an S/PDIF output), three USB 
2.0 slots, and a Kensington Security Slot. 
The left side of the unit features a DVI 
output, CATV input port, Gigabit Eth-
ernet port, HDMI output, two USB 3.0 
ports, eSATA port, FireWire port, and 

Digital Storm x17E

Specs: CPU: Intel Core i7-960 @ 3.2GHz; Chipset: Intel X58; Display: 17.3-inch (1,920 X 1,080); GPU: Nvidia GeForce GTX 485M; RAM: 6GB 
DDR3-1066; Storage: 120GB SSD Intel 510 Series; ODD: LG Blu-ray Super Multi Combo Drive CT21N; Dimensions: 2.4 x 16.5 x 11.3 inches 
(HxWxD); Windows 7 Home Premium
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mark of 376.43MBps. Overall, there were 
only four tests where the notebook did 
worse than third place.

If you’re looking for a slim desktop 
replacement with plenty of performance, 
the Eurocom Neptune is a good fit. Eu-
rocom offers a variety of part choices 
for each component, so you can build 
the system to suit your performance and 
budget needs. Pricing for the Neptune 
starts at $1,375. ■

Neptune
$3,125 (as tested)
Eurocom
www.eurocom.com

7.1-channel surround sound over the 
HDMI port, and the notebook’s built-in 
speaker bar provided decent sound in our 
movie playback tests.

Like Eurocom’s Panther 2.0, the Nep-
tune was also among our top scorers in 
our benchmark tests. The Neptune did 
particularly well in 3DMark 11, as it pro-
vided the second highest marks in Overall, 
Graphics Score, Combined Score, and three 
of the Graphics Tests. The Neptune was 
also second in Left 4 Dead 2 (144.64fps), as 
well as Sandra 2011 Lite’s Processor Arith-
metic and Processor Multi-Media tests. The 
120GB Intel SSD 510 Series drive showed 
well in Sandra’s Physical Disks test, with a 

T
he Neptune is a 17.3-inch mobile 
workstation built on Intel’s HM67 
chipset, and our test system featured 

an AMD Radeon HD 6970M graphics 
processor and 8GB of DDR3-1333. Com-
pared to Eurocom’s Panther 2.0 notebook, 
the Neptune is slim and light.

Our system came with Intel’s Core i7-
2820QM running at stock speeds, though 
Eurocom says it will overclock on request. 
For quick application and file loads, Eu-
rocom installed everything onto a 120GB 
Intel SSD 510 Series. A 750GB Seagate 
Momentus provides extra storage for 
media and other downloads. The 8GB 
of DDR3-1333 memory is split among 
four 2GB modules to lower the price, but 
those who want even more memory can 
opt for a staggering 32GB maximum.

The exterior of the Neptune fea-
tures the attractive black, brushed metal 
finish of the Clevo P170HM. Games 
and movies looked great on the glossy 
1,920 x 1,080 screen. The keys on the 
full-sized keyboard were responsive. The 
Neptune sent to us features connectivity 
for 802.11b/g/n, Bluetooth, and Gigabit 
Ethernet. There’s a 9-in-1 card reader, 
two USB 3.0 ports, two USB 2.0 ports, 
a FireWire port, and an eSATA port. For 
dual- or tri-screen (counting the Nep-
tune’s screen) capability, there are HDMI 
and DVI outputs. We also think the 
HDMI port would come in handy if you 
want to display notebook content on your 
big screen or in an office boardroom.

There’s a coaxial input built into the 
side of the Neptune, and you can opt to 
install a TV tuner (although our build 
didn’t include one). Another fun mul-
timedia feature was the combo Blu-ray 
reader and an 8X DVD burner, but we’ll 
note that Eurocom didn’t bundle any Blu-
ray software with our build. The note-
book’s Realtek ALC892 codec supports 

Eurocom Neptune

Specs: CPU: Intel Core i7-2820QM @ 2.3GHz; GPU: AMD Radeon HD 6970M; RAM: 8GB DDR3-1333 SO-DIMM; Chipset: Intel HM67 chipset; Storage: 
120GB Intel SSD 510 Series (OS drive), 750GB Seagate Momentus; Optical drive: Panasonic UJ141AL; Dimensions: 1.79 x 16.22 x 10.87 inches (HxWxD); 
OS: Windows 7 Home Premium 64-bit
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The inclusion of the Nvidia GeForce GTX 
485Ms running in SLI also helped the Pan-
ther 2.0 to the highest fps in Left 4 Dead 
2 (192.92), Aliens vs. Predator (66.9), and 
S.T.A.L.K.E.R.: Call of Pripyat (82.7). As 
you can see, Eurocom backs up the Panther 
2.0’s high price tag with hardware that can 
give you an edge, whether you’re looking for 
a system that will get server tasks done in half 
the time or an advantage in gaming. ■

Panther 2.0 
$11,494 (as tested)
Eurocom
www.eurocom.com

two USB 3.0 ports, an eSATA port, a 
FireWire 800 port, a 9-in-1 memory card 
reader, and built-in Bluetooth. The built-
in sound system includes five speakers, 
which we thought delivered impressive 
sound when we listened to DVD audio 
from “Transformers.” The notebook can 
also provide 7.1-channel surround sound 
from the S/PDIF and HDMI outputs.

The Panther 2.0 turned in first-place fin-
ishes in a number of benchmarks, and never 
finished out of the top three. The marks 
of 8.88 in Cinebench 11.5 and 1548.91 
pixels per second in POV-Ray 3.7 were 
almost double much of the competition. 

T
he Panther 2.0 is designed as a 
mobile workstation or workstation 
replacement that’s targeted at 

professional clients, such as an engineer 
who wants a workstation she can take with 
her or for those interested in a notebook 
with server capabilities. To that end, the 
Eurocom 2.0 Panther notebook sent to us 
includes some of the fastest, most reliable 
notebook components available today.

An Intel Xeon X5690 provided us with 
the power of a six-core, 3.46GHz processor 
(with Hyper-Threading) and the stability 
necessary to handle 24/7 operation, which 
comes in handy when using the system for 
server tasks. Eurocom installed 24GB of 
RAM to make the notebook quick when 
multitasking and to speed up the delivery of 
large files, such as when rendering items in 
mechanical engineering programs or com-
piling database files. The 24GB of memory 
could also come in handy simultaneously 
running multiple virtual operating systems.

For storage, the Panther 2.0 can hold 
up to four physical drives, and this note-
book is built for speed, with three 600GB 
Intel SSD 320 Series drives set up in 
RAID 0. To allow for performance and 
redundancy, you can customize your own 
Panther 2.0 in RAID 0, 1, 5, or 10 con-
figurations of over 3.25TB. 

Eurocom set up our Panther 2.0 with 
two Nvidia GeForce GTX 485Ms, so it can 
double as a gaming system. The notebook’s 
HDMI 1.4 input allows for high-speed 
transfer and streaming of video, a plus for 
video producers who want to input and edit 
video anywhere they haul the Panther 2.0 or 
for anyone in need of mobile videoconfer-
encing with high-definition video.

In terms of video inputs and outputs, 
you’ll also find a coax cable input (can 
work with optional TV tuner), HDMI 
output, and DVI output. For connec-
tivity, there are three USB 2.0 ports, 

Eurocom Panther 2.0

Specs: CPU: Intel Xeon X5690 @ 3.46GHz; GPU: Nvidia GeForce GTX 485M (2x, SLI); RAM: 24GB DDR3-1333 SO-DIMM; Chipset: Intel X58 chipset; 
Storage: 600GB Intel SSD 320 Series (3x, RAID 0); Optical drive: Panasonic UJ240A; Dimensions: 2.43 x 16.76 x 11.44 inches (HxWxD); OS: Windows 7 
Home Premium 64-bit
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T
he notebooks in this roundup scale from the 
reasonably expensive to the so-far-over-your-
budget-that-you’ll-get-a-nosebleed-if-you-even-

think-about-it. Although directly comparing notebooks 
that vary so widely in price and component selection 
may not be useful, it does give you an accurate picture of 
the kind of performance you can expect for the money 
you pour into a notebook, at any price. 

It should come as no surprise that Eurocom’s Pan-
ther 2.0 offers unbeatable performance in almost every 
category, but the price tag is similarly outrageous. 

Despite wildly different configurations (though 
they do share Intel 510 Series SSDs), the Digital 
Storm x17E and Eurocom Neptune are very simi-
larly priced, and the two trade blows throughout 
the benchmarks. The x17E takes home the gold in 
Sandra’s memory test, but the Neptune scores high 
marks in both of Sandra’s Processor tests. 

The Geekbox Calamity stands alone in its price cat-
egory but makes a name for itself by besting the more 
expensive Neptune and x17E in PCMark Vantage. The 
Calamity also outpaces the Panther 2.0 in PCMark’s 
Memories and Communications benchmarks. 

The CyberPower Xplorer X6-9300 and MSI 
GT680R are also priced similarly, and less surprising 
is the fact that they ship with roughly equivalent 
components and specs, differing mainly in storage 
options. In PCMark, the CyberPower Xplorer X6-
9300’s superior SSD nabbed the top HDD score. 

As a total package, the Eurocom Panther 2.0 
simply blew us away, for obvious reasons. We’d 
also like to highlight the Geekbox Calamity for 
performing as well or better than lappies that cost 
hundreds more; a meager graphics upgrade could 
easily have leveled the playing field. MSI and Dell 
also get an honorable mention for offering more 
compelling features, such as quality speakers and 
interesting LED accents and an oversized touchpad 
and aluminum unibody design, respectively.

We know enthusiasts demand a lot from their 
hardware. If you have the dosh and you’re used to 
immersing yourself in HD video, gaming, 3D ren-
dering, video editing, folding proteins, or whatever 
else on your desktop PC, then there’s a notebook 
out there that can keep up. Enthusiasts, you don’t 
have to put up with a substandard computing expe-
rience just because you’re on the move. ■

BY ANDREW LEIBMAN, NATHAN LAKE, AND SETH COLANER

Final Word
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CyberPower Dell MSI Geekbox Digital Storm Eurocom Eurocom
Xplorer X6-9300 XPS 15z GT680R Calamity x17E Neptune Panther 2.0

Price $1,499 $1,499.99 $1,499.99 $2,299 $2,999 $3,125 $11,494

3DMark 11 Performance

3DMark Overall P1800 P906 P1804 P1968 P3025 P3129 P5496

Graphics Score 1604 792 1611 1755 2793 2822 5316

Physics Score 6055 4358 5905 6563 6503 7568 9271

Combined Score 1583 818 1581 1730 2570 2943 4054

Graphics Test 1 (fps) 7.46 3.51 7.42 8.16 12.8 13.28 24.8

Graphics Test 2 (fps) 7.5 3.62 7.61 8.23 13.17 13.56 25.69

Graphics Test 3 (fps) 9.56 4.87 9.67 10.4 16.92 17.52 32.72

Graphics Test 4 (fps) 4.97 2.54 4.96 5.44 8.61 8.35 15.81

Physics Test (fps) 19.22 13.84 18.75 20.84 20.65 24.03 29.43

Combined Test (fps) 7.37 3.81 7.36 8.05 11.96 12.69 18.86

PCMark Vantage Professional 1.0.2 1,024 X 768

Overall 15388 8466 7948 19335 15209 17814 19891

Memories 9951 4709 5487 10610 10408 10084 10152

TV And Movies 6259 3139 5198 6838 6448 6611 7210

Gaming 15104 6002 8350 18871 17321 15799 21062

Music 16431 7471 6717 18342 16309 18685 20083

Communications 10350 10794 7141 16733 10166 13133 16183

Productivity 19709 6738 6786 21715 19410 19733 24664

HDD 38191 4189 3804 31607 27901 34137 33172

Cinebench 11.5 CPU (points) 4.87 3.05 5.47 5.35 5 5.47 8.88

POV-Ray 3.7 Beta RC3 819.83 594.1 971.34 887.63 838.19 897.32 1548.91
(pixels per second)

SiSoft Sandra 2011 Lite

Processor Arithmetic

Dhrystone ALU iSSE4.2 (GIPS) 97 62.66 101.68 104.24 93.72 104.63 151.7

Whetstone iSSE3 (GFLOPS) 61.32 37.82 61.6 68.5 63.24 68.73 107.47

Processor Multi-Media

Integer x16 iSSE4.1 (Mpixels/s) 156 90.71 156 172 173.85 179.57 279.1

Floating Point x8 iSSE2 (Mpixels/s) 184.5 69.83 185.15 121.56 129.25 202.37 208.8

Double x4 iSSE2 (Mpixels/s) 104.72 38.11 104.2 65.45 70.3 114.9 113.64

Media Transcode

Transcode WMV (KBps) 746 528 748 845 790 857 918

Transcode H264 (KBps) 780 536 778 871 879 873 918

Memory Bandwidth

Integer Buffered iSSE2 (GBps) 17.33 17.49 16.9 17.51 18.2 17.14 18

Floating Point Buffered iSSE2 (GBps) 17.31 17.5 16.88 17.51 18.15 17.14 18

Physical Disks

Drive Score (MBps on OS drive) 326.2 92.78 163.5 573.8 249.37 376.43 609.3

Games 1,280 X 720

Left 4 Dead 2 (8XAA, 16XAF) 79.14 46.91 81.8 88.18 128.89 144.64 192.92

Aliens vs. Predator (4XAA) 25.9 6.8 25 27.7 42.9 29.8 66.9

S.T.A.L.K.E.R.: 26 11.8 24.38 28.36 43.12 35.9 82.7
Call of Pripyat (4XAA)
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Inside The World Of Betas

for the client machines. (Trust us: Find 
the tutorial and follow it.) Amazingly, it 
works well and is a joy to use. We can’t 
wait to see the final version. ■

BY WARREN ERNST

network to work its magic, though you’ll 
need to explore its somewhat confusing setup 
procedure to get it going. Once set up, one 
computer acts like a keyboard and mouse 
server, and up to 14 other computers act as 
clients. To use another computer with your 
server’s mouse and keyboard, simply roll the 
mouse pointer off the server’s monitor and 
onto a different computer’s monitor, sort 
of like using a multimonitor setup, but the 
other monitors are actually the desktops of 
different computers. Synergy is available for 
Windows, Macs, and Linux boxes.

Setup involves naming computers, 
entering their IP addresses (so static IPs 
work best on your LAN) if you don’t have 
a local DNS, and dragging computer 
names to a grid so screen positions are 
remembered. Then, do nearly the same 

W hen you have two, three, or 12 
computers in your office, you’ll 

probably notice two things. First, that 
electric bill is pretty high for some reason. 
Second, there’s no room on your desk for 
anything but mice and keyboards. A KVM 
switch is handy because it lets you use 
just one keyboard, mouse, and monitor 
for all your computers, but it, too, can 
be problematic. For starters, you need to 
run two or three cables between the KVM 
and each computer. And if some of the 
computers use USB mice and keyboards 
and the others use PS/2, you need adapters. 
Synergy is an intriguing alternative.

No, we aren’t talking about that team-
building buzzword of the 2000s, but the 
open-source keyboard and mouse sharer 
that needs nothing more than a TCP/IP 

Synergy 1.4.2 Beta

encrypted files are synced automatically. 
But neither Dropbox nor anyone else can 
decrypt those files from the cloud storage.

It’s clever, and it works seamlessly. 
SecretSync is worth checking out if you’re 
concerned about privacy. ■

BY WARREN ERNST

TOS document, however, says Dropbox 
will give your decrypted files to law 
enforcement if they have a legal request, 
which by definition means Dropbox can
decrypt your files as necessary. Dropbox 
has recently elaborated on its previous 
statements to say that merely policy, rather 
than a technical limitation, prohibited 
employees from accessing user files.

Frankly, we don’t care who can decrypt 
our files, but that’s because our files are 
mostly magazine articles and cat photos. If 
you care, you could manually encrypt your 
files before adding them to Dropbox, but 
SecretSync makes it easy. Once installed, 
it makes a SecretSync folder inside your 
Dropbox folder. Anything inside it is 
encrypted with 256-bit AES encryption 
automatically, and only you have the 
key. Install it on your computers (only 
Windows for now, but Linux and Mac OS 
X versions are coming soon), and all your 

W e really like Dropbox, even though a 
recent change in Dropbox’s terms of 

service makes it clear that your files stored 
on Dropbox’s servers aren’t as encrypted as 
everyone thought they were. Now, there 
have always been ways to ensure your 
files really were encrypted, but nearly all 
of them require extra work on your part. 
SecretSync, however, seems to be a perfect 
way to automatically encrypt your files 
with Dropbox.

As you know, Dropbox syncs the 
“Dropbox” folders on all your computers 
(Windows/Mac/Linux) and many portable 
devices (iOS and Android) with Web-
based storage you can access from any 
Web browser. Until recently, Dropbox 
said, thanks to its “modern encryption 
methods,” even Dropbox employees 
“aren’t able to access user files, and when 
troubleshooting an account they only 
have access to file metadata.” A new 

SecretSync Beta

Synergy 1.4.2 Beta
Publisher and URL: The Synergy Group, 
synergy-foss.org
ETA: Q4 2011
Why You Should Care: Tame that wild herd of 
mice and keyboards on your desk.

SecretSync Beta
Publisher and URL: CompletelyPrivateFiles, 
www.completelyprivatefiles.com
ETA: Q3 2011
Why You Should Care: Anyone concerned with 
privacy and his Dropbox account should be 
very interested.
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The Latest Upgrades To Keep You Humming Along

Driver Bay
Android 2.3.4

The new firmware for Android smart-
phones is notable because it integrates 
FaceTime-like video chat into the OS. 
Unlike FaceTime, “Google Talk with 
video” and voice chat works on a 3G or 
4G network in addition to Wi-Fi, and 
it can hook into those who have Google 
Talk on their PCs. It will even let you 
continue reading text messages while 
the video is active. You can pause the 
video chat and do other tasks on your 
phone, too; the chat session will switch 
to audio-only, but you can resume video 
at any time.

www.android.com

 Catalyst 11.5
The latest drivers for AMD GPUs 

fix a handful of specific issues in 
Windows 7, including bugs related to 
transcoding video, and a Civilization 
V-specific problem in WinXP. (With 
the latter f ix,  the game wil l  now 
respond as normal when launched on 
CrossFire-enabled systems.) These 
drivers also upgrade Hydravision’s 
HydraGrid for Eyefinity setups. 

support.amd.com

Nook Color Android 1.2
Another major device upgrade, based 

on Android OS 2.2 (Froyo) brings a 
wider range of apps to Barnes & Noble’s 
color e-reader. Over 125 apps, including 
Angry Birds, are now available—most 
for a fee. Flash support has been added 
to an onboard Web browser that also 
has faster zooming and better device-
wide search.

www.barnesandnoble.com

BY STEVE SMITH

such as improved WordPerfect importing, 
SVG importing, and better slide layout 
management in Impress.

www.libreoffice.org

Miro 4 Beta
The cool, open-source software pulls in 

videos from YouTube, BitTorrent, and a 
host of other sources. The beta adds media 
sharing between Miro installations on a local 
network. Other new abilities include iTunes 
music importing, syncing devices with video 
content, and more keyboard shortcuts. 

nightlies.pculture.org

NoReplyAll Outlook Add-In 2.1.0
Microsoft Research has updated its 

simple Outlook add-in that prevents 
(with some restrictions) others from using 
Reply All or Forward on email you send. 
This upgrade adds an optional No-Reply 
button and improves the add-in’s missing 
attachment detector.

research.microsoft.com

 VueScan 9.0.34
The venerable scanner software adds 

support for wireless scanning over Wi-Fi 
for multifunction printers from Canon, 
Epson, and HP. This lets users wirelessly 
scan images from their MFPs without 
having to install drivers. VueScan is 
now compatible with more than 1,750 
scanners, and it runs on all three major 
operating systems. 

www.hamrick.com

Wipe 2011.07
This quick tool wipes browser histories, 

cookies, autocomplete search histories, etc. 
Version 2011.07 adds support for Chrome 
11, Real Player 12, WinRAR 4, and LastPass. 

privacyroot.com/programs/info
/english/wipe.html

Software Updates
Creative Suite 5.5 Master Collection

The goliath of content creation suites 
receives more than an incremental up-
grade in this release. Flash Professional 
5.5 offers improved tools for bringing 
Flash content to a host of devices, 
including Android and iOS mobiles, 
tablets,  and Web-connected TVs. 
Similarly, Dreamweaver 5.5’s new 
Multiscreen Preview lets designers see 
what their sites will look like on tab-
lets, smartphone browsers, and even TVs. 

www.adobe.com

Final Uninstaller 2.6.9
The latest version of this program uninstall 

utility makes changes big and small. You 
can now filter out installation directories to 
prevent accidental deletions of necessary files. 
Version 2.6.9 also fixes a number of bugs. 

www.finaluninstaller.com

ICQ 7.5
The upgrade to the classic (but recently 

enhanced) chat client revives the user 
mood icons, adds emoticons and privacy 
icons, and makes improvements to video 
and audio in streaming chats. 

www.icq.com

iTunes 10.2.2
Syncing problems with iPads, which 

could leave iTunes unresponsive, was a 
primary reason for this update. The new 
version also fixes a photo sync problem 
with the iPhone/iPad/iPod touch. 

www.apple.com/itunes

LibreOffice 3.3.2
This is the current version of the 

alternative office suite based on the 
OpenOffice.org code, but version 3.3.1 
introduced the significant new features, 

In addition to this month’s massive update of Adobe’s Creative Suite, we get an interesting new add-in for Microsoft 
Outlook, Wi-Fi support for VueScan, and video chat in Android.
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Web Browser 
Refresh

New Versions Of Firefox, Opera, 
Chrome & Internet Explorer Go Head-To-Head

At any time you can name your tab 
groups from the Panorama screen, resize 
them, add new tabs to a group, and 
move tabs into new groups or between 
groups, which we especially like. You can 
also type in a few letter combinations 
unique to a tab title, hit Enter, and jump 

out of Panorama with that 
particular tab highlighted. 

Other interface changes.
Tabs figure in a few other 
minor changes to Firefox 4. 
One is App Tabs. Again, the 

basics are simple: A tab is pinned to your 
browser, its lengthy tab name shortened 
to a small symbol. There’s also a revised 
look to the menu—or rather, the absence 
of a menu, once you right-click the upper 
portion of the page and uncheck Menu 
Bar. A single button at the upper left of the 
title bar replaces the usual File/Edit/View/
History/Bookmarks/Tools/Help menu bar. 
Clicking it brings up a menu with extensive, 
cascading choices. As your tabs have been 

and stock market sites, your favorite social 
network sites, and do research for a family 
vacation on the Outer Banks. In Firefox 4, 
you first open all the tabs for one of those 
areas of interest, then click the Panorama 
button or press CTRL-SHFT-E. This takes 
you to a blank screen, almost like an aerial 

photograph, in which all those opened tabs 
are shown in much reduced size as members 
of a bordered group. Create the tabs to 
another interest group, click Panorama again, 
and you’ve got two tab groups showing 
against that blank background. Double-click 
anywhere else on the screen, and you return 
to Firefox with a new blank tab opened. Note 
that when you quit Firefox or reboot your 
computer and restart the browser, all those 
tab groups will still be in place. 

I f updates in the last major round of Web 
browsers could be likened to a fine meal 

in a four-star restaurant, this round would 
have to be lunch at a chain franchise—a solid 
one, offering fresh ingredients and reasonable 
preparation, but nothing to email home 
about. Most of the latest changes involve 
streamlining the interface and 
doing interesting things with 
tabs: arguably useful, but not 
the dramatic makeover IE 8 
and Firefox 3 were. Still, little 
things used frequently can 
make browsing a lot easier 
in the long run, and if core 
improvements to security 
and speed are still works in 
progress, there’s much to be 
hoped for. All four browsers 
show evidence of continuing 
commitment on the part of 
their development teams to 
giving users more of what they 
want. A fine ham and Swiss on 
whole wheat isn’t to be turned 
down, even though it’s not 
Beef Bourguignon.

Firefox 4
There are some attractive interface im-

provements in Firefox 4, but the strongest 
incentive to upgrade is probably the browser’s 
code for forcing a secure connection. 

Panorama. This is basically a virtual 
desktop combined with a sort on Firefox 
tabs, but Mozilla’s implementation is clever. 
Suppose you want to track several news 

Firefox 4
Free
Mozilla Corporation
www.mozilla.com

A streamlined Firefox, all menus 
collapsed into a single button 
alongside its tabs.
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the browser’s tab bar or out of the screen 
itself, launching another browser iteration. 
What we miss is configurability; there are 
no options to select specific Web sites and 
links you want displayed every time, nor 
the ability to add functions, such as Clear 
Browsing Data, to the screen. And while 
you can move your apps and most-visited 
page thumbnails around the tab page, 
recently closed tab links are just a line of 
text, stuck in place. 

Under the hood. Chrome 10 is 
significantly faster than previous releases, 
thanks to an improved compiler for its 
JavaScript engine. Another change that 
assists speed is a limited implementation 
of hardware-accelerated video, something 
we’re likely to see a lot more of in future 
Chrome versions.

Adobe Flash and improved security.
Firefox, Opera, and Internet Explorer can 
all add Adobe Flash, but they let you decide 

whether to install it. This is 
in part because of security 

issues, and because some 
people don’t need or desire the 
graphical features it provides. 
Chrome is the only browser 

in our group that incorporates Flash by 
default, and the good news is that version 
10 improves measures to ramp up the app’s 
security, begun in Chrome 9 by running 
it in an isolated sandbox. The bad news is 
that as of press time, Flash-related crashes 
are being reported, though the developers’ 
Chromium blog reports that these are 
being steadily worked on.

Chrome 10 also auto-blocks sites known 
to engage in Trojan downloads or phishing 

Google Chrome 10
Google Chrome’s developers create new 

betas and stable iterations about as rapidly 
as adult rabbits produce baby rabbits. 
There’s less to discuss in any one new 
release as a result, but we’ll also note at 
the end of this section some of the features 
that are in the works, and scheduled to 
show up soon.

Interface changes. As you start typing 
a Web address, Chrome Instant offers 
matching selections from your bookmarks, 
surfing history, and typical search results 
you haven’t visited. (When we first installed 
Chrome and typed an X, for example, it 
brought up Xbox, Xbox Live, and XM 
Radio.) We like this a lot, although IE 9 
does the same thing, and Firefox 3 was 
doing it in 2008.

 As mentioned earlier, both Firefox 4 
and Opera 11 let you reduce the standard 
menu bar at the top of the page down to 

one button, if you want. With Chrome 
10, that’s the only option you have. It’s a 
natural progression for a browser whose 
options are very light compared to those of 
its competitors, requiring far less in the way 
of cascading menus. 

Chrome’s developers have improved 
the tab page, with its combination of 
Web apps, recently closed tab links, and 
most-visited pages presented as moveable 
thumbnails. You can drag the latter onto 

moved above the navigation toolbar in 
Firefox 4, they’re now literally alongside 
the Firefox button. The streamlined look 
probably won’t do much to assist desktop 
users, but for notebook users with less 
display space, the combo of collapsed menus 
and tabs merged into the title bar means 
more space for content.

Another change is the Switch To Tab 
feature. This just means that if you type in 
a few letters in the Navigation Bar and they 
match up to a Tab, it will be one of the 
auto-select choices that appear. We don’t find 
it very useful, as the time spent navigating 
to the bar and typing letters is longer than 
clicking a given tab. We’d rather see Firefox 
implement some means of moving among 
open tabs instantly with the numeric 
keys—a feature that was an independent 
add-on in early versions of 3.x, but never 
updated, and no longer works in 4.0.

Changes under the hood. The features 
we’ve already discussed are 
the ones most users will 
immediately notice, along 
with the movement of some 
interface controls. But there’s 
more going on. New HTML5 
support means greater com-
patibility with a variety of 
high-end graphical media, for 
instance. Expect more from 
this in the near future.

We also like what Mozilla 
developers have done in im-
plementing ForceHTTPS. 
This is a method of avoiding 
HTTP redirects that some-
times permit a “man-in-the-
middle” data interception, 
only forwarding you onto 
a desired Web site after stealing your 
information. ForceHTTPS is now 
available through HSTS (HTTP Strict 
Transport Security). Very briefly, it 
forces a secure connection by rewriting 
site requests for insecure ones. With so 
many online transactions these days, 
it’s nice to know that your credit card 
numbers aren’t being routed to a friendly 
net entrepreneur with a unique share-
the-wealth plan.    

Google Chrome 10
Free
Google
www.google.com/chrome

Chrome’s menus are now 
available only by clicking its 
Tool button.
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Other interface changes. Like the 
latest versions of Opera and Firefox, IE9 
aims for the minimalist look pioneered by 
Chrome. A single horizontal bar displays 
the Address bar and the Home, Back, 
Forward, New Tab, Favorites, and Tools 
buttons. The Tools button gives you access 
to a number of options via telescoping 
menus. You can right-click the upper part 
of the screen to reinstate or remove the 
Menu, Favorites, Command, and Status 
bars at any time.

About that Address bar: It also functions 
as a search bar, and offers suggested sites. 
Bing is the search default, but you can 
change that by clicking Tools, Internet 
Options, Programs, Manage Add-Ons, and 
Search Providers. While IE supplies a few 
alternatives with similar breadth, you can’t 
add one that they don’t provide, such as 
Ixquick, for example, as you can in Firefox 3 
or 4. This isn’t a new feature in browsers, any 

more than is IE9’s 
implementation of 

tabs with drag-and-
drop sorting, or the 
ability to “tear off ” 

a tab and make a new browser window 
out of it. These are nevertheless welcome 
refinements that add functionality.

Under the hood. IE9 doesn’t rely entirely 
upon your CPU for its speed; it uses your 
graphics chip for HTML5 implementation. 
Any site that complies with that standard 
appears much faster, though again, this 
applies to the other browser updates we’re 
looking at (except Chrome, which was 
working on it at press time). 

Pinning tabs. IE9’s new pin feature is 
different from the other browsers under 
review. You can’t pin tabs as you can inside 
Chrome, Firefox, and Opera so that they 
remain on the tab bar permanently, but 
you can drag them down to the Taskbar 
at the bottom of the screen. Clicking the 
resulting Taskbar button then launches IE9 
with that site active in a tab. It’s a good 
feature, though the implementation is truly 
awkward. When you separate the tab from 
the tab bar, its entire viewing area comes 
with it, which slows down movement and 
can make for confusing visuals. You have 
to precisely drag the tab at the top of that 
screen onto a large enough empty space 
in your Taskbar. Miscalculate, and the tab 
instead opens another browser window. 
Nor can you move a pinned tab out of the 
Taskbar back into your regular tabs.

On the very positive side, Microsoft has 
provided independent developers with the 

ability to add to pinned tab jump menus, 
the options that appear when you right-
click an object. Most developers haven’t 
taken advantage of this yet, but when you 
pin and right-click The Weather Channel, 
you’re presented with a series of tasks—
Local Weather, Maps, Severe Weather 
Alerts, National Forecast, and Weather 
Video—to auto-launch. CNN has its own 
jump menu; so does Facebook. The list of 
possibilities is virtually endless.

attacks. Other browsers have offered this, 
notably Firefox 3, but the latter doesn’t 
auto-remove outdated plug-ins without 
human interaction, as Chrome does. 
Password sync has also been added to 
Chrome’s synchronization mode: a very 
positive move.

Future  developments .  Google 
Chrome’s development/implementation 
cycle is much shorter than the other 
browsers under review. Consequently, 
there could easily be at least one more 
stable Chrome iteration released by the 
time you read this, and maybe more than 
one. Some features under development at 
this time include scroll buttons for easier 
access to tabs, an HTML5 speech input 
API, support for Win7 gestures, and the 
implementation of the SPDY protocol to 
provide an alternative, faster method of 
moving content across the Web. SPDY 
at the moment is only implemented on 
Google’s Web sites, 
but the code is ex-
pected to go open 
source, according to 
the developers.

Internet Explorer 9
Internet Explorer 

9 is the first version 
of the browser to 
discontinue all sup-
port for Windows 
XP. This corporate 
“sucks to be you” 
shrug was not a 
popular decision, 
judging from the 
anger expressed in 
some quarters on the 
Web, but it was a logical one. Microsoft 
wants to focus all product R&D on its 
latest operating system, and legacy 
development just isn’t in the cards. (Vista 
users will find themselves similarly cut off 
in IE 10.) But while the improvements 
in IE9 are good to have, they don’t 
pull ahead of the competition. If you’re 
mulling over a move to Windows 7 but 
are still unsure, this browser release won’t 
be the tie-breaker.

Personalized right-click 
menus are possible 
with tabs pinned to 
the Taskbar.

Internet Explorer 9
Free
Microsoft
windows.microsoft.com
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User Interface Language), but it’s a healthy 
first step and provides more functionality 
than Chrome’s simple extensions. With just 
under 500 Opera extensions out there, these 
include tools that preview links, block ads, 
translate text, and even redirect calls onto 
secure HTTPS versions of Web pages. 

One novel feature that’s easy to miss 
is running graphical plug-ins on demand 
(click Settings, Preferences, Advanced, and 
then Content). This means that Java, Adobe 
Flash, and so on are disabled, and Opera 
will prompt you to manually give these 
plug-ins permission to run by clicking the 
gray arrow icon that appears each time you 
load a page that uses them. True, there are 
ad blockers that already catch the video 
commercials, but these typically miss sites 
where someone has gone a little overboard 
with multimedia. Put simply, if you want 
one, this gives you another layer of control 
over what you see.

Site security info provided.
Another welcome new feature 

adds a site advisory badge to 
Opera’s address field. Clicking 
this displays the quality of the 
site’s security record, whether 

the connection is encrypted, whether Opera 
Turbo (new back in Opera 10, this feature 
compresses graphical Web content when 
enabled for faster loading) is active, and 
more. You can also click Details to report 
a site for fraud or malware—unless Opera 
Turbo is on, in which case we found that 
clicking Details defaults back to the Turbo 
Settings screen. ■                

BY BARRY BRENESAL

Other interface changes. Like Chrome 
and Firefox 4, you can also pin a tab in 
Opera 11. The mechanism is identical: 
right-click, click Pin, and the tab shrinks 
to a button-like symbol, while sliding to 
the left of your tabbed area. Right-click to 
“un-pin” an entry.

Like those other browsers, too, you have 
the option to remove the menu bar, replacing 
it with a menu button in the upper-left 
corner. It’s a user-configurable choice; just 
click Menu, then Toolbars, then Main Bar.

Changes under the hood. Opera 9 
had widgets, and Firefox 2 had add-ons. 
Both categories consisted of independently 
developed apps, but widgets were separate 
from the browser, while add-ons ran 
within it, taking advantage of the deeper 
customization that was possible. By limiting 
what widgets could do and where they could 
operate, Opera remained a leaner, faster 
product, but Firefox’s add-ons were more 

diverse, and supplied a far richer variety of 
features that quickly became very popular. 
With the latest Opera release, its developers 
have provided Extensions, an equivalent 
to Firefox’s add-ons. These run within the 
browser, and in their initial release support 
such background processes as custom 
dialogs, script insertion, and communication 
via HTML5 with other extensions. 

This isn’t to say that the extensions API 
is as sophisticated as Firefox’s XUL (XML 

More uniquely, IE9 employs the 
processing power of that graphics chip 
instead of CPU for content rendering, page 
composition, and final desktop display.  
Images are rendered notably faster and 
with less choppiness than in IE8, and video 
even more so, though we had mixed results 
comparing IE9 in this respect to its current 
competition. The faster the graphics chip, 
the more impressive the look, but if you 
have an older or less powerful video card or 
driver, GPU hardware acceleration will not 
be an option. Instead, the browser will select 
the Use Software Rendering Instead Of 
GPU Rendering option in the Accelerated 
Graphics section of the Settings menu you 
can find by clicking Tools, Internet Options, 
and the Advanced tab.

Opera 11
The most potentially valuable change 

to this Opera release is arguably its new 
extensions, but there’s also 
tab stacking and pinning. 
Securi ty-conscious Web 
surfers (and aren’t we all?) 
will be pleased with the 
introduction of site security 
info in the address field.

Tab stacking.  Opera 
11 introduced tab stacking 
in its first beta go-around, 
so this feature has had some 
opportunity for refinement. 
It lets you drag any number 
of tabs (depending on avail-
able memory) on top of 
one another to form a stack. 
Hovering over a stack displays a 
box with thumbnails of all the 
tabs it contains. You can move 
tabs in and out of the group, click a specific 
one to bring it up in the main screen, and 
click the Collapse button to the right of 
the top tab when finished. If you want to 
redefine the top tab in a stack, just double-
click one. Not as full-featured as Firefox 4’s 
Panorama, the advantage to tab stacking is 
that there’s no required screen redraw from 
a virtual desktop as you reallocate tabs and 
change groups. It lets you keep your focus 
on your browser screen.

Opera 11
Free
Opera Software
www.opera.com

Click Opera’s site advisory badge 
for basic security and graphics 
info about a Web site.
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notebooks for clearer 
organization. Add 
metadata tags for 
finding and organizing all of your notes. 
If you’re the “throw it all in one bucket” 
type, Evernote’s search and attribute tools 
help filter your results. We especially like 
the integrated OCR capabilities that will 
recognize text in your photos, even if that 
text is rotated sideways.

With a free Evernote account, note size 
is capped at 25MB with a 60MB limit on 
note uploads per month. The free version will 
synchronize images, audio, ink (input from 
a touchscreen, Wacom slate, or, if you must, 
mouse), and PDF content. However, if you’re 
willing to pay $5 monthly or $45 yearly for 

the premium edition, you have unlimited 
file type syncing (including Office files and 
videos), 1GB of monthly uploading, PDF 
searching, note histories, offline notebooks 
(for iOS and Android mobiles), and the 
ability to let others edit notes.

Evernote’s OCR is uncannily good, 
though the free version will take its sweet 
time to finish processing your images. Still, 
we don’t find many free apps that compel 
us to take on another monthly subscription 
bill. Evernote is a rare, brilliant exception. ■

BY WILLIAM VAN WINKLE

metadata editor. You can see the folder 
structure, multiple thumbnail sizes, and 
EXIF data all in a single view, and the Edit 
IPTC Data tool three-steps you through 
modifying the metadata for potentially 
thousands of images at a stroke.

All told, Photo Commander 9 has 
moments of greatness, but its interface 
is far too disjointed and its tools are 
generally too lacking to justify its $50 
price tag. ■

BY WILLIAM VAN WINKLE

which lets you pick two photos, 
selecting one as the foreground and the 
other as background, then adjusting the 
opacity of each so that both are visible 
in the same frame. In practice, though, 
the result is often a mess, and Ashampoo 
offers no fine-tuning capability for the 
feature. Likewise, the Panorama tool is 
very rudimentary. On the other hand, 
tools such as a duplicate image finder 
can help clean up clutter, and the batch 
image resizer/transcoder/optimizer is a 
godsend for anyone who likes to store big 
but share small.

This gets us to the heart of Photo 
Commander 9’s real merit: The program 
excels as a photo viewer and IPTC 

A t a time when we have Google’s 
Picnik.com offering basic photo 

editing, sharing, and optimizing for free 
and GIMP offering layer-based, advanced 
editing at no charge, what do we really 
need between these and Photoshop? 
Photo Commander 9 seeks to supply an 
answer: management. 

This isn’t to say that Photo Commander 
9 doesn’t handle editing. It does, and 
you get a slew of effects, including sepia 
toning, custom blurring, and drop shadow. 
There’s a cloning stamp, rotation tool (with 
handy overlay grid), and a long list of 
resizing presets (as well as manual resizing). 
We really like the Compare mode, which 
shows the original image side by side with 
your edited version. But without layer 
support, there’s only so much any photo 
editor can do.

Photo Commander 9 tries to meet you 
half-way with features such as Photo Mix, 

Ashampoo Photo Commander 9

Evernote 4.3

Photo Commander 9
$49.99 | Ashampoo 

www.ashampoo.com

Evernote 4.3
Free 

www.evernote.com
I f you’ve used Microsoft’s OneNote or 

Google Notebook, you have an idea of 
what Evernote is about. You create notes, 
which are essentially blank documents into 
which you can dump practically any content 
you please—text, handwriting, photos, Web 
cam captures, voice files, tweets, and Web 
clippings. The client software works under 
Windows, Mac OS X, and every major 
mobile platform. Every device running your 
Evernote account cross-syncs, so you could 
create a Web clipping of CPUmag.com at 
home, add some explanatory text to that 
clipping note from your notebook, and 
attach a voice recording from your phone.

Just this would be enough to make 
Evernote one of our favorite, most-used 
productivity tools. But the app is also cloud-
enabled, so you can access your synced 
Evernote account from any Web-enabled 
device. You can email notes or post them 
to Facebook or Twitter. Create multiple 
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is a bit dated and overly complex, with 
seemingly jillions of checkboxes), but we’re 
satisfied Eraser works properly.

East-Tec Eraser’s asking price seems a little 
steep to us for such functionality for most 
users, but if you’re concerned about the old 
files on your drive, we recommend it. ■

BY WARREN ERNST

or folders and choose Erase Beyond 
Recovery from the pop-up menu. None 
of the various undelete utilities we tried 
were able to recover any file with the 
slider set around the halfway position.

The neat trick is that Eraser also 
knows where the caches and histories 
are for about 20 browsers, 60 general-
purpose applications, 20 P2P programs, 
and 10 email/newsreaders, and how to 
securely erase them. It also knows how to 
securely clear the Windows swap file, slack 
space, thumbnails databases, NTFS log files, 
and the Recycle Bin. Set it to erase these 
areas at regular intervals or on command, 
and your personal privacy against snooping 
improves dramatically. The trick is setting 
up these commands and intervals (the GUI 

B y now, any power user should know that 
deleting a file in Windows isn’t the same 

as erasing it. A deleted file merely has its 
hard drive space marked as “available” for 
when Windows needs to write another file, 
so that deleted file is usually recoverable with 
very common undelete tools. This is where 
East-Tec Eraser 2011 comes in. It securely 
erases all the files you’d expect, plus lots of 
areas on your PC that you wouldn’t. This 
security, however, doesn’t come cheap.

At its heart, Eraser is a file overwriter. 
When you erase files with it, the software 
overwrites the area on the hard drive where 
that file lived. A slider on the bottom of 
the East-Tec Eraser window determines the 
speed vs. security tradeoff, ranging from 
one-pass with no checking (fast) to a 35-
pass Gutmann pattern (slow), with 11 other 
overwrite schemes between them. Erase files 
by dragging them to the East-Tec Eraser 
window or icon, or you can right-click files 

East Technologies East-Tec Eraser 2011

IObit Smart Defrag 2.0.1

East-Tec Eraser 2011
$49.95 | East Technologies

www.east-tec.com

fragmentation levels and benchmarks 
are also within a few percent of the 
commercial products’ results, especially 
when there’s plenty of free space to work 
with (and today’s huge hard drives usually 
leave us with plenty).

So, for most users with some free space, 
Smart Defrag works well, and for free; it is 
far superior to what comes with WinXP. 
Win7 users, however, may just want to let 
their systems take care of themselves. ■

BY WARREN ERNST

defragment Windows’ “untouchable” 
files at bootup (or every few bootups) 
and run background defrags during 
system idle times. We can report that 
these features work as advertised, 
and the background defragger promptly 
stops when we started doing things 
on our test PCs. Other commercial 
defragmenters confirmed Smart Defrag’s 
smart placement of key files, and booting 
and application-start benchmarks are 
within a few percent of PerfectDisk and 
Diskeeper’s optimizations.

The bad news for all these products 
is that we can say almost the same for 
Win7’s own defragger. Though it only 
runs automatically at night by default 
instead of during idle times, the resulting 

I Obit’s free Smart Defrag 2 faces a 
tough battle from a competitor whose 

software is also free: Microsoft. Because 
of today’s combination of Windows 7’s 
own advanced native defragmenter and 
ginormous hard drives, it’s certainly 
tougher to justify paying for disk opti-
mization software to speed up your drives. 
Is Smart Defrag 2’s (lack of a) price enough 
to make it worth your time?

To be sure, hard drives can and do still 
become fragmented, and if you’re still 
using WinXP, third-party tools such as 
Smart Defrag make a lot of sense. Smart 
Defrag’s attractive GUI lets you easily 
select a hard drive or partition, analyze 
its fragmentation map, and then run 
one of three defragmentation methods 
(Defrag Only, Defrag And Fast Optimize, 
and Defrag And Fully Optimize; the 
latter two position key files in a faster 
location on your hard disk). It can also 

Smart Defrag 2.0.1
Free | IObit

www.iobit.com
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Adobe Creative Suite Master Collection 5.5

support Flash in their browsers, you 
can now (once again) use Flash to make 
iOS and Android applications utilizing 
AIR (Adobe Integrated Runtime). 
InDesign can now create ePub files (for 
e-readers), as well as subscription-based 
multimedia content for Android, iOS, 
and BlackBerry devices that have Adobe’s 
content viewer application.

So, is CS5.5 impressive and the best 
at what it does? Absolutely. But is CS5.5 
vitally necessary for a CS5 user? It clearly 
depends on what you’re doing with it, 
and we suspect that for many the answer 
is “Nah, I’ll sit tight for CS6.” And if 
you’re not doing high-end video or 
mobile content development, that’s a 
sound choice. ■

BY WARREN ERNST

subscription plan (handy for 
freelancers who only need 
it for specific paying gigs), 
or just $129 a month for 
an annual subscription plan 
(that’s $1,548 for the year). 
Lesser versions of CS5.5 cost 
less, and you can even just 
subscribe to individual apps as 
you need them (the cheapest 
is Dreamweaver 5.5, at $29 
a month), but keep in mind 
that if you’re not regularly 
upgrading, you’ll pay more 
over the course of two years by 
“renting” instead of buying. 

So what are these new 
features that grace about half 
of the Master Collection suite? 
Both Premiere Pro and After 
Effects now offer much better 
support for those $25,000 
RED-brand HD cameras, 
and their real-time Mercury rendering 
engines work with far more Nvidia 
GPUs. Premiere can also merge separate 
audio and video tracks into a single clip 
and supports Avid and Final Cut Pro 
keyboard shortcuts. After Effects has a 
new filter (called Warp Stabilizer) that 
removes camera shake that really works. 
Audition replaces Soundbooth and is 
way more powerful. It works natively 
with 5.1 surround sound, has intelligent 
de-Hummer and de-Esser filters, and 
supports round-trip audio editing from 
Premiere and After Effects for much 
faster production.

HTML5 and mobile device content 
development are the goals of the other 
products’ updates. Dreamweaver now 
natively supports the HTML5 video and 
canvas tags (no extra downloads needed), 
and it fully integrates the popular jQuery 
JavaScript library with code hinting and 
collapsible source code. It also knows 
about the iOS and Android browsers’ 
special abilities, enabling multitouch via 
code snippets. Though iOS devices don’t 

A dobe Creative Suite 5.5 is at the same 
time brilliant yet possibly slightly 

disappointing, which we don’t normally 
say. If you earn your living designing 
Web pages, building Flash applications, 
editing photos/video/audio, or laying 
out screens or pages of text and graphics, 
then the latest version of the $2,599 suite 
really is worth every penny. It represents 
the state of the art, and you know you 
want it. But if you’re merely an amateur 
or prosumer who enjoys using these tools 
for personal projects, and especially if 
you buy your software yourself instead 
of expensing it, we’d understand if 
you feel like you’re paying a lot for a 
potentially insignificant update. In short, 
recommending CS5.5 is complicated.

This is the first “.5” release of Creative 
Suite, and it comes just one year after CS5 
came out. (Previously, “.0” versions were 
released every two years like clockwork.) 
This .5 release is to accommodate recent 
developments in online content delivery 
for conventional computers, as well as 
handhelds, smartphones, and tablets. In 
the past, such updates might have been 
folded into the existing version with a 
large set of free patches and free optional 
downloads (and, in fact, some of the new 
features were available as free downloads 
from the Adobe Labs site for CS5), 
but not anymore. Also up for debate 
among the half-full/half-empty camps is 
this: Only about half of the suite’s apps 
have significant updates, so that means 
Premiere Pro, After Effects, InDesign, 
Dreamweaver, and Flash have targeted 
new features (more in a moment), but 
Illustrator, Photoshop, Fireworks, and 
Acrobat are essentially unchanged. So, is 
that really $549 worth of upgrades? But 
then, it is a “.5” update. We warned you 
this was complicated.

Adobe is aware of the cost issue, so 
perhaps you’d be interested in Adobe’s 
new subscription plans instead? The 
complete Master Collection is priced at 
$195 a month on a month-to-month 

Creative Suite 5.5 Master Collection
$2,599 (full), upgrade price varies
Adobe
www.adobe.com
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A More Useful Bookmarks Bar
Veteran Firefox and IE users who are used 

to having a permanent bookmark/favorites 
window always open in a left-hand pane 
can be frustrated with the feature’s absence 
in Chrome. Instead, Chrome presents 
users with the Bookmarks Bar, which 
puts bookmarks or folders on the top of 
the browser window. If you keep a small 
collection of sites on this bar, you might 
find that Chrome fills the bar with icons 
and text. You can reduce the space that a 
bookmark on the Bookmarks Bar consumes 
by right-clicking a given listing and clicking 
Edit. Then, simply truncate the text in the 
Name field. To leave only an icon on the 
Bookmark Bar, delete the text from the 
Name box altogether.

Incognito From The Get-Go
You can start Chrome in the privacy-

protecting Incognito mode by adding 
a simple command line parameter to a 
Chrome shortcut. Make a new shortcut 
or copy the existing Chrome shortcut 
to the Desktop. Right-click the icon 
and select Properties. In the Target box, 
add a space and type -incognito to the 
command line. You may also want to 
rename this shortcut to indicate it is the 
Incognito version of Chrome. 

A s we continue looking at the fast-
evolving state of Web browsers, 

this month we turn to Google Chrome. 
Unlike Firefox 4 and Internet Explorer 
9, the beta release of Chrome 11 cur-
rently hasn’t introduced a mountain of 
noteworthy new features. Slowly but 
surely, though, the Google browser has 
been grabbing market share by converting 
users to its simple interface and speed. 
According to StatCounter, by April 2011, 
14.67% of the U.S. market was using 
Chrome, compared to 25.48% using 
Firefox and 47.26% using some version 
of Internet Explorer. We’ve put together a 
collection of tips for the steadily growing 
mass of users who have “Chromed out” 
their Web browser.

A Little Polish For Chrome

Windows Tip Of The Month
Windows 7 not only upgraded the operating system interface but also graced us with some newly 
supercharged programs. Don’t underestimate the power of the Calculator. Use the History function 
(CTRL-H) to bring up a history of calculations you’ve made in the current session. Click any of 
these equations to make it current, and then double-click it to change any part of the equation. 

The histories for each of the Calculator’s modes (scientific, statistical, etc.) are stored separately, so 
when you switch modes, that respective history will be available. Also, don’t miss the handy Unit 
Conversion mode, which lets you enter a value in one unit to get the equivalent value in another. 

Registry Tip 
Of The Month
Before making changes to 
the Registry, (we hope) every 
RegEdit expert should know to 
back up the key being changed 
by using the Export function. 
For those new to RegEdit, 
here’s a crash course. The 
Export tool creates a backup of 
whatever key you have currently 
highlighted in the left pane 
of RegEdit, including all of its 
subkeys. Highlight the relevant 
key, open the File menu, and 
click Export. The resulting Export 
Registry File dialog box will auto-
matically give the file a .REG 
suffix. (This is important.) You 
can view and edit the backup 
file itself with Notepad. Right-
clicking the file and choosing 
Edit will open it in Notepad. You 
can see that each entry in the 
file has specific key locations. 

Now, if you’re tweaking that 
key in RegEdit and you make a 
mistake, you can double-click 
the backup REG file (or right-click 
it and select Merge) to restore 
the key to its original state. 

Chrome comes with its own Task Manager that will give developers and tech geeks a deep dive into 
how individual browser tabs are accessing resources.
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The universal address/search bar re-
members your recent browsing history 
and will pop up suggested results from 
that browsing history in the drop-down. 
If you want to clear out select entries, use 
the SHIFT-DELETE key combo on them 
to remove them from your history.

A Shiny Future
As Google Chrome becomes more 

popular, its developers seem to be racing to 
stay ahead of competitors. The next iteration 
of the browser, Chrome 11, is already in beta. 
The beta will include hooks for accepting 
speech input to HTML5 sites and GPU 
acceleration for 3D graphics. 

Next month, we finish our series of 
browser tips with Firefox 4. ■

BY STEVE SMITH

In the Chrome Task Manager, however, 
Google offers tech geeks even deeper insight 
into the resources each tab is using. Right-
click inside the Chrome Task Manager 
window to call up options for showing 
up to a dozen attributes, including the 
amount of JavaScript memory being used. 
Click Stats For Nerds to get more detailed 
information regarding how much memory 
all of your open browsers—including 
Firefox and IE—are using. 

Hands Off That Mouse
Because Google Chrome is all about 

speed and simplicity, veteran keyboard 
jockeys and other purists might appreciate 
the commands you can issue the browser 
without using the mouse. Firefox users 
should try many of these, as well, as they 
have similar functionality in that browser. 
Our favorites include the following: 

CTRL-number will bring you to the 
open tab that corresponds with that 
position on the tab bar. CTRL-1 shifts 
focus to the leftmost tab, CTRL-2 to the 
next. (This works in Firefox and IE, as 
well.) This shortcut only works on the 
first eight tabs. CTRL-9 will take you to 
the rightmost tab no matter how many 
tabs are open. 

CTRL-SHIFT-N opens a new Chrome 
instance but in Incognito mode for 
private browsing. 

CTRL-SHIFT-DELETE opens a win-
dow that will clear your browser history. 

ALT-F opens the Wrench menu, which 
you then can navigate with the arrow keys.

F6 switches focus to the next area of 
the screen that is keyboard-accessible, 
such as the address bar or the Bookmarks 
Bar. Generally, pressing F6 will bring 
you to the address bar with the URL 
highlighted, so you can type in a new 
address or search term. 

Speaking of the address bar (which also 
serves as a search box), entering a new 
URL with ALT-ENTER will open that 
destination in a new tab. 

If you want to search on an engine other 
than the default, use the engine URL as a 
keyword followed by your search term. For 
example, type Bing.com Vermont to get 
results from Bing.

Tab Recovery Made Easy
Closing a tab prematurely is among the 

most frustrating mistakes you can make. 
But what if you make the even bigger 
mistake of closing out a Chrome instance 
with many open tabs that you didn’t mean 
to close? Try this. Immediately open a new 
instance of Chrome and open a new tab. 
In the lower left, you will see the Recently 
Closed section. Here, you can find most of 
the tabs that were open in the last instance 
of Chrome. Clicking that will open a new 
window with all of those tabs loaded. 

Of course, a less efficient approach is 
simply consulting your History by pressing 
CTRL-H, but that requires opening the 
history each time in a new tab to find and 
restore the closed site. There is a difference 
between using History to open a closed site 
and the tab restore method, too. Restoring 
the tab brings with it that tab’s own history, 
so you can use the Back button to track 
back to previous sites that led you to the 
current one. Clicking a link in the History 
page opens the specific URL again but 
without its previous trail. 

If you simply mistakenly closed a tab(s) 
in an open browser window, Chrome also 
has a retrieval shortcut that works much 
like the Undo command in other programs. 
Using the CTRL-SHIFT-T key combo 
will reopen the last closed tab. In fact, if 
you continue using CTRL-SHIFT-T, it 
will reopen other previously closed tabs. 
(Chrome remembers the 10 most recently 
closed tabs.) One of the best features of the 
command is that the restored tab also brings 
with it the tab’s browsing history.  

A Task Manager Of Its Own
Chrome has its own Task Manager that 

will give PC software savants much more 
detail than the Windows Task Manager 
about how the browser is using resources. 
Pressing SHIFT-ESC opens the Chrome 
Task Manager, which offers details about 
the processes you are running for the 
browser. Each open Chrome tab uses a 
separate Windows process to minimize 
the effect that a crash in one tab has on 
others. You can see this on the Processes 
tab of your general Windows Task 
Manager (CTRL-SHIFT-ESC). 

I N F I N I T E  L O O P

Netflix Knows You Well 
. . . Really Well

One of the best things about 
Netflix is its often eerily 
accurate recommendations 

based on your viewing (and 
rating) history. Apparently, if you decide to 
cancel your service (which we won’t), the 
online movie rental service is even capable 
of peeking into your dark soul to divine 
your life after Netflix. A survey that Netflix 
gives you after you cancel queries you 
about where you intend to get your movies 
in the future, presenting BitTorrent sites 
(with active URLs, mind you) and bootleg 
DVD as possible answers. Hey, pirates are a 
demographic, too, people.
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At present, Music Beta by Google is a 
fairly simple service without a lot of bells 
and whistles. You can create playlists, or if 
you want the service to do the work for you, 
you can pick any song and let Instant Mix 
automatically create a playlist for you. 

When you’re offline, the service lets you 
replay the last several tracks you listened to 
with caching; you can also pin some select 
artists, albums, or playlists to listen to offline. 

One glaring omission amid the buzz of 
the service’s launch is the absence of any 
major record label involvement with Music 
Beta by Google, which brings up a curious 
and contentious debate about who owns 
a digital copy of a piece of music. The 
pragmatic person would simply say, “It’s 
my music, I bought it. I store it somewhere 
[in this case, an online repository], and I 

Music Beta By Google
As is typical of Google, Google Music 

is in beta and probably will be for a long 
time (it took Gmail an incredibly long 
time to come out of beta, if you recall), 
and the beta is currently invitation-only. 
So it goes. (You can visit music.google
.com and request an invitation or just 
wait until a dear friend offers you one.)

The service is not tied to any Google music 
store, although there are thin rumors that the 
Goog will someday do just that; instead, it’s 
a digital locker where you can upload up to 
20,000 tracks to Google Music and stream 
to any Android device or computer with an 
Internet connection and a Web browser. No 
local storage is needed. For the time being, the 
service is free, although it appears as though 
that could change at some point.

G oogle dropped some major bombs 
recently at Google I/O 2011. 

The search giant disclosed news about 
Chrome OS, the latest on Android, home 
automation, and more. 

Chrome OS devices (“Chromebooks”) 
will support Netflix and Hulu, the file 
manager will be upgraded, and apparently 
offline support for services such as Gmail 
and Google Docs are in the offing. (Er, 
isn’t Chrome OS starting to sound a bit 
like every other OS?) A subscription-based 
Chromebook for businesses will also be 
available, as well as Chromebooks for 
education. A monthly fee of $28 or $20, 
respectively, gets you the hardware, software, 
and support (warranties and replacements).

Android 3.1 is out and coming to
Google TV, which is also getting the 
Android Market. The next version of 
Android, dubbed “Ice Cream Sandwich” 
(really?), will unify all Android form factors, 
from smartphones to tablets to TVs. 

Google has added a video rental service 
to the Android Market, and users will be 
able to download and watch movies on a 
variety of Android devices.  

The company is launching a big home 
automation initiative called Android@
Home; the details are kind of a mystery, 
but suffice it to say that Google is 
interested in providing the tools to control 
your lights, appliances, and more. This 
should be an interesting development to 
keep track of.

However, considering the movin’s and 
shakin’s going on industry-wide regarding 
streaming music from the cloud, one of 
the most compelling announcements 
Google made was about its Music Beta. 

Our Music, 
Their Cloud

Edging Closer To Streaming Music In The Cloud

Google’s long-awaited music streaming service is now in beta (by invitation only).
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You can stream to your 
computer from Ubuntu 
One, but if you want to 
stream to a mobile device, 
it’ll cost you $3.99 per 
month or $39.99 per year. 

And, of course, there’s 
Zune Pass from Microsoft. 
A $14.99-per-month sub-
scription gets you unlimited 
streaming of a huge library 
of songs, podcasts, and 
movies and TV to your 
computer, Windows Phone, 
or Xbox 360. And you get 
to permanently keep a bit 
of what you like best every 
month. Unfortunately, you 

can’t upload your own library, so you lose out 
on a lot of the controls that make streaming 
from the cloud so tantalizing.

Services like Dropbox where you can 
store audio files for streaming present 
an interesting alternative to the above 
services, but they don’t really count here; 
they aren’t really music services per se. Yes, 
you can store music online and yes, you 
can stream it to your computer, mobile 
device, or any Web browser, but really all 
you’re doing is viewing a file. Because it’s 
an audio file, it plays, but it’s effectively no 
different from viewing a Word document 
or PDF. And yes, there are some media 
players that can function as a front end for 
your Dropbox files (like BoxyTunes), but 
it just isn’t quite the same thing. Further, 
there isn’t much in the way of cross-
platform integration. 

If and when services like Dropbox build 
out their own media managers, players, and 
skins, though, it may change the game. In 
the meantime, Google and a few others are 
elbowing for room in the emerging cloud 
music streaming market. ▲

BY SETH COLANER

The repercussions of that bold move 
remain to be seen. 

It’s still unclear what exactly Apple is 
planning in terms of a music streaming 
service, or “iTunes In The Cloud,” if you 
will, but two things are certain: It will cost a 
premium, and Steve Jobs will be breathlessly 
effusive in praising its brilliance. (“Isn’t 
that amazing?” “Isn’t that just the greatest 
thing that’s ever happened to you?” Etc.) 
As previously mentioned, the holdup seems 
to be drawn-out deal-making with record 
labels as opposed to technological issues. 
Regardless, whatever Apple comes up with 
will probably be compelling.

Ubuntu One (from Canonical, maker 
of Ubuntu) has been in the wild for many 
months now, but it’s only for users of the 
Ubuntu operating system. You can create 
a free account that comes with 2GB of 
online storage and then buy “20-packs” 
(20GB) of storage for $2.99 per month 
or $29.99 per year. The Ubuntu One 
Music Store is integrated into the service 
via Rhythmbox, so you can purchase 
and then store music online, or just 
upload the tracks you already own. (Note 
that there is no storage limit for items 
purchased through the Music Store.)

listen to it when I want. I don’t need any 
label’s permission.” On the other hand, 
record labels can be rabid about attacking 
anything resembling a threat, so it remains 
to be seen what happens there. 

Whether or not Google plans to launch 
its own music store will likely affect the 
whole deal. Speaking of—it would make 
sense for Google to do just that in order to 
compete with online music store juggernauts 
like iTunes and Amazon. That would give 
Google, like Apple, a seamless buying/stor-
ing/playing experience for music.

It’s funny; although storage keeps getting 
cheaper, we keep needing more of it. It’s 
laughable that a middle-of-the-road laptop 
from 2006 came with a hard drive as small 
as 40GB. Now, anything under 500GB (that 
isn’t an SSD) is almost a joke. And it’s already 
become rather cumbersome to try and 
manage a sufficient music/podcast playlist on 
a mobile device that can only manage 8GB 
or 16GB of onboard storage. 

This cloud music thing helps solve all of 
that. As a result, it has sparked a bit of an 
arms race between technology companies.

The Field Is Taking Shape
In addition to Google, Apple, Amazon, 

and even Ubuntu are developing and rolling 
out services that let you stream your own 
music from the cloud. 

Amazon beat almost everyone to the 
punch and made a big slash with its recently 
introduced Amazon Cloud Drive and 
associated Amazon Cloud Player. You get 
5GB of space to which you can upload 
music from your computer (as well as 
documents, photos, and other files), and the 
Cloud Player lets you stream it back to your 
computer or mobile device. Additionally, 
when you purchase music from Amazon, 
you can stash it in your Cloud Drive for 
later access—a nice way to avoid having to 
manage any files with a local machine. 

Pricing beyond the free 5GB is essen-
tially $1 per gigabyte per year at various 
tiers (20GB, 50GB, 100GB, etc.), which 
isn’t a bad deal considering the streaming 
capabilities that come with it. 

Notably, Amazon didn’t bother to 
strike any deals with record labels, either. 

Amazon beat Google to the 
punch with its recently introduced 
Amazon Cloud Drive and 
associated Amazon Cloud Player.



Unforgettable, Quirky Entertainment
–by Dr. Malaprop
$59.99 (X360, PS3); $49.99 (PC) * ESRB: (E10+)veryone 10+ ● Valve ● thinkwithportals.com

Our first experience with a quirky, charming, 

and original game known as Portal came with 

Valve’s 2007 release of the Orange Box. You played 

through the game as an Aperture Science Test 

Subject known as Chell. The game ended with your 

escape from the labs after destroying GLaDOS, one 

of the most memorable and delightful villains in 

recent years. The full playthrough lasted only three 

hours, but it was unforgettable. 

Portal 2’s single-player game gives you much 

more meat in terms of length, puzzles, narrative, 

and environments. We jump into the game and 

find not only that Chell has been asleep for quite 

some time, but also that maybe her escape wasn’t 

an escape after all. Like the original game, you start 

out playing to exit from one test chamber into 

another as you look for a way out. 

You’ll work through puzzles with your portal 

gun, place weighted Companion Cubes on buttons 

to trigger events, and face other familiar concepts 

from the first game. It sounds rather mundane, 

but the designers have done a superb job creating 

engaging levels that toy with players, tell an 

involving story, and keep you pushing ahead.

Portal 2 is the type of game where you may 

try several solutions, walk away, and then come 

back, slapping your forehead, muttering, “Why 

didn’t I think of that before? It’s so obvious!” Not 

once during the entire single-player game did 

we feel the desire not to push for the end. And 

what a memorable ending it is. Avoid spoilers at 

all costs because finishing Portal 2 is one of those 

rewarding endgame moments you’ll be thinking 

about for a long time.  

The game begins with players using the core 

mechanics from Portal, but new objects and 

substances are introduced that play 

a big role in the puzzles you’ll be 

solving. For example, Portal 2 adds 

tractor beams, light bridges, jump pads, 

gels, and more. Naturally, as in the first game, 

physics underlies much of what will preoccupy 

your mind as you plan room escapes. At no time 

does the game feel like a retread. It is, however, 

more challenging than its predecessor. 

The co-op game is an entirely different beast 

that starts off after completing the single-player 

game. Two players need to work together as 

two robots—each with their own portal gun. 

Completing puzzles requiring the use of four 

(instead of two) portals forces players to pay 

attention to the other if they want to succeed, 

and headsets are a must. The Xbox 360 version of 

the game is limited to Xbox Live, but PC gamers 

can play against PS3 friends. Unfortunately, due to 

the Sony PSN outage, we were unable to test this 

before we went to press.   

Our primary complaint pertains to loading 

levels. We think the designers could have done 

a better job with hiding loads and placing load 

points in less intrusive places. We found ourselves 

getting frustrated with level-loading at certain 

points of the game, but never to the point that 

we didn’t want to keep playing. Less criticism than 

observation: The game’s visual look is appropriate, 

but Portal 2 is not about cutting-edge graphics. 

The audio, however, is exceptional when you pay 

attention to the witty and satirical dialogue. Music 

and sound effects also stand out for effectiveness. 

It’s a first-person adventure game with genius-

level design, engaging narrative, and a fantastic 

ending. Don’t pass it up.  ▲
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The Mortal Kombat series has been one of the most consistent gaming franchises in 

the last two decades (with MK3 and MK: Special Forces being possible exceptions). And 

it hasn’t really taken any time off, either, especially with the release of Mortal Kombat 

vs. DC Universe in 2008 and the other titles before it. But NetherRealm Studios made the 

decision to go back to and improve upon the original formula, graphically and otherwise. 

The most recent Mortal Kombat game takes place during the events of the first three 

games. You will follow Raiden and other beloved characters as they attempt to defeat Shao Khan, 

with what results in an alternate history. Sub-Zero, Scorpion, Sonya, and Johnny Cage are all here with 

updated, high-quality character models. You can choose to fight through the single-player campaign and 

Challenge Tower mode or play multiplayer locally or online. NetherRealm made the decision to design 

the game on a 2D plane, which makes it feel even more like the originals and is a decision that fans of the 

series should enjoy. 

Although the single-player mode is a lot of fun, there were a few moments where we thought the difficulty 

level spiked a little too much, specifically against the final boss. And the story itself leaves a lot to be desired. The 

multiplayer is where the game really shines, which is exactly what fans would expect from a Mortal Kombat 

game. The controls are solid. Learning and executing fatalities is as satisfying as it always has been. 

Overall, the ninth game in the Mortal Kombat series is a fun experience. It’s a solid fighting game with decent 

single-player modes and great multiplayer modes. The game also offers multiple unlockables and hidden chests 

so this, coupled with multiplayer capabilities, should lead to a good amount of replayability. We recommend 

Mortal Kombat to fans of the series, as well as fans of fighting games in general.  ▲

Finish Him! –by Josh Compton

$59.99 (X360, PS3) ● ESRB: (M)ature ● Warner Bros. Games ● www.themortalkombat.com

From Splash Damage, the folks that brought us the well-liked, 

team-based Quake Wars: Enemy Territory, we have Brink. 

Brink takes place on a floating island called the Ark, 

populated by its wealthy founders, masses of refugees 

collectively called the Resistance, and the Ark’s 

Security forces. The Ark becomes cut off from the rest of 

the world, and war ensues. 

The single-player campaign casts players in both Security 

and Resistance roles to cover the story from both perspectives. 

Players can select from one of four classes (Soldier, Engineer, 

Medic, and Operative), and Brink offers a lot of flexibility in 

creating characters and arming them. Game objectives are 

dynamically generated, and you’ll play alongside teammates 

in both the single and multiplayer modes. The problem is that 

the campaign is basically the same as the multiplayer, only with 

an average storyline and less-than-stellar AI. Playing through 

the game with just AI teammates can 

be an exercise in frustration, as bots feel and 

act anything but human. 

The 8v8 multiplayer games include eight maps and can be 

entertaining with real players, but if that’s what we wanted, 

we’d just head back into Quake Wars or stick with Team 

Fortress 2 on the PC, where there’s still a strong following. 

We had hoped the first few patches released for Brink would 

address our AI complaints, but they don’t. The promise of a 

great story falls short, and the highly touted parkour mechanic 

feels less exciting than Mirror’s Edge. Set expectations 

appropriately. Buy it only for the multiplayer mode.  ▲

Bots You Can’t Depend On –by Dr. Malaprop

$59.99 (X360, PS3); $49.99 (PC) ● ESRB: (T)een
Bethesda Softworks ● brinkthegame.com
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Now With Playble Jar Jar –by Dr. Malaprop

$49.99 (X360, PS3, Wii), $29.99 (PC) ● ESRB: (E10+)veryone 10+
LucasArts Entertainment ● www.lucasarts.com/games/legostarwarsiii

Beats The Movie
–by Dr. Malaprop

$59.99 (X360, PS3); $49.99 (PC) ● ESRB: (E10+)veryone 10+
Disney Interactive ● pirates.lego.com

The release of this LEGO game coincides with the cinematic release of “Pirates of the 

Caribbean: On Stranger Tides.” Core gameplay is not a huge departure from the likes 

of earlier LEGO movie-themed titles. Not surprisingly, LEGO Pirates Of The Caribbean 

combines elements from the four movies released to date. If you’ve ever tried one of the 

aforementioned movie-licensed games, then you already know nearly exactly what to 

expect: a charming, family-friendly adventure romp with puzzles and E-rated combat. 

Anyone who’s played a LEGO game before will be familiar with the hub world that 

leads players out into various themed experiences. In this case, the themes are centered 

round the four films with familiar characters, such as Jack Sparrow and his variants, 

Blackbeard, Admiral James Norrington, Captain Barbosa, and numerous others. Playing 

as pirates is fun, but one can’t help but wonder if the developers are taking 

things easier than they should. Regardless of this perception, you’re nearly 

guaranteed to have a good time playing through this with the kids because 

it manages to continue being fun.

Like LEGO Star Wars III: The Clone Wars (review above), Pirates of the 

Caribbean’s visuals demonstrate noteworthy improvements to the earlier 

games. However, as good as both games look, you’ll want to select just 

one. Playing this and The Clone Wars was LEGO overkill for us, so 

you’ll probably enjoy spending a lot of time with one and holding 

off on the other. Still, it’s hard to understand why a modern, 

enjoyable, and good-looking game like this only permits split-screen 

local play and no support for online features.  ▲

We were quite enamored with the hub world in LEGO Star Wars III. It features two battleships 

in space combat. As you play into the game, you’ll explore both battleships and engage in space 

combat around them. There’s also a huge breadth of content and ample gameplay to enjoy.

Narrative derives from the first couple of seasons of the TV show but still ties into the film 

(which we could argue was a TV pilot shown in theaters). Clone Wars show viewers will be in on 

the jokes, but others may not be. The Clone Wars is the most polished LEGO Stars Wars game 

to date. The title is beautiful to behold, core mechanics are fine-tuned, and there are enough 

new capabilities (using the Force to lift enemies and attack other enemies with them, for 

example) to enthrall devotees. There’s also an embedded pseudo-RTS game and space 

battles. The former would have been great to play online in multiplayer, but the latter is 

nothing to write home about.

The multiplayer split-screen still omits online multiplayer support, and the split UI can prove 

particularly troublesome in dark scenes as players’ views rotate and there may not be enough 

foreground to see what lies ahead. We found Clone Wars far more challenging than previous 

games in the series. We understand why the level of difficulty may have increased, but that also 

may not make this the ideal game for the really young ones for whom you’ve purchased Lego 

Star Wars games in the past. ▲
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Now You Can Visit Albion On Your PC –by Chris Trumble

$49.99 (PC) ● ESRB: (M)ature  ● Microsoft Game Studios ● lionhead.com/Fable/FableIII

We first played Fable III on the Xbox 360 and 

liked it quite a bit. Now those of you who stick to 

your PCs for gaming can enjoy it on a mouse and 

keyboard, with some minor but welcome tweaks.

Fable III’s protagonist (male or female, your 

choice) is one of two children of the hero in 

Fable II; your brother Logan is king at the outset. 

Unfortunately, Logan’s ruling style chafes a bit, 

and you are soon encouraged to dethrone him, 

only to find that being king (or queen) isn’t as 

simple as you may have thought.

The game has improved visually as you 

might expect, as some of the glitchy stuff 

that Xbox owners had to put up with has 

been fixed. On the flip side, the press-

and-hold mechanic for emoting to NPCs 

is a tad worse off for some reason, as the 

indicator that tells you when to release the 

button doesn’t always animate the way it 

should, and you don’t get the same force 

feedback cues with a mouse and keyboard. 

This is a very minor issue, though, and the 

improvements far outweigh it.

The second noticeable adjustment 

comes in the area of combat difficulty. In 

the Xbox version, it was possible to grind 

though much if not all of the game leaning 

heavily on your favorite attack type (magic, 

ranged, or melee), but Lionhead gave the 

PC version of Fable III a little more balance 

in this regard; the PC version’s combat is a 

little more challenging and requires balanced 

use of your skills rather than mashing your 

melee button repeatedly.  

The dog/escort companion mechanic 

is still a little glitchy; it’s too easy for your 

companion to get stuck and fall behind, but 

this gripe aside, the PC version of Fable III is 

a nice improvement that rewards those of 

you who waited.  ▲

Perfectly Timed Insanity –by Dr. Malaprop

$59.99 (PS3) ● ESRB: (T)een
Sony Computer Entertainment ● motorstorm.com

As one of the earliest first-party games for the PlayStation 3 in 

early 2007, MotorStorm quickly established itself as a gorgeous 

arcade-style racer. It was set in dusty desert off-road conditions, 

and players had multiple paths through the environment, 

some of which were better suited to certain types of vehicles. 

MotorStorm: Pacific Rift followed with similar mechanics but 

in jungle-centric environments with new vehicles. Now we have 

Apocalypse, which takes the core themes from its predecessors 

and tries to do something new with the narrative.

Racing looks stunning with an impressive show of 

destruction where your last lap will likely be on a track that 

looks significantly different than when the race started. The 

open nature of the various tracks, knock-out visuals, and 

a sense of speed were as enjoyable as in the past games. 

Less enjoyable was the new, story-based narrative mode, 

designed much like stop-motion. Not only are these poorly 

implemented, but they feel like a distraction from the racing. 

Fortunately, you can skip them.

The timing of our review coincided with the PlayStation 

Network’s outage, and we had a very limited run of testing 

Apocalypse’s online multiplayer modes. Players will 

notice a new perk-style system that carries on from one 

multiplayer race to another (similar to Modern Warfare) 

and top-notch visuals even with other racers 

on the track. At press time, we felt like the online 

matchmaking occurred overwhelmingly slowly, 

but this may change after PSN recovers.

If arcade-style racing in destructible 

environments isn’t your bag, then give 

this game a pass. If games like 

2010’s Split Second (whose 

terrain destruction is not unlike 

what you get in Apocalypse) 

got your gourd, then you’re 

going to have a blast with 

MotorStorm Apocalypse.  ▲
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URL-In-The-Box
2D Mobile Codes Make Everything Interactive

“It has escalated to dozens of magazines 
every month,” says Aaron Getz, general 
manager of Microsoft Tag, which 
supplies titles such as Entertainment 
Weekly and Women’s Day with 2D code 
services. In fact, the most successful 2D 
code campaign in the United States was 
a sweepstakes in a summer 2010 issue 
of Allure that attracted 444,572 scans. 
The previous record had come from the 

2010 Swimsuit issue of Sports Illustrated,
which netted 100,000 uses of the com-
peting JagTag format. 

But now, retailers are especially eager 
to get into the game as they see their 
shoppers making use of smartphones as 
research tools in their stores. 

“We are experimenting with our clients 
in using the technology to build a bridge to 
the digital world,” says Brett Leary, VP and 
director of mobile marketing at Digitas, a 
leading digital marketing agency that works 
with brands such as Procter & Gamble and 
Buick. “On the back end of that is more 
information about a product, a video, a 
mobile Web site, or just images.” 

of those who had seen a QR code, nearly 
half (49%) have used one. 

Using a phone to scan codes is moving 
beyond the novelty phase. In April, 
Microsoft reported that 3 billion of its 
Tags had been printed in the previous 
six months, and the number of scans per 
month had doubled in just three months. 

And consumers are intrigued. The 
MGH survey showed that 87% of its 
survey respondents would 
be interested in scanning 
these codes in order to get a 
discount or coupon, and 60% 
would want to use them to 
buy something. 

Yet, for all of the enthu-
siasm and ubiquity, there is 
still confusion and clutter 
in the U.S. market, as no clear standard 
has emerged; multiple code types still 
vie for dominance. More to the point, 
though, what do publishers, retailers, and 
marketers want these codes to deliver that 
is of value to us?

Clickable Magazines, Digital 
Salespeople

2D codes promise to tie the massive 
information warehouse of the Internet to 
any object, in any place, at any time. Print 
publishers were quick to see the possibilities 
in adding a long sought interactive element 
to their static pages, and so they were among 
the first to adopt the platform. 

No one could accuse mobile bar codes 
of being attractive. Now appearing on 

just about every object imaginable, from 
printed pages to bus stop shelters, “2D” 
codes such as QR (Quick Response) or 
Microsoft Tags require sharp-edged images 
and unique high-contrast designs in order 
to register with low-res phone cameras. 

And so we get a chaos of boxes or 
multicolored triangles slapped onto every-
thing, everywhere. Just about any magazine 
you open now has an ad or content 
attached to a 2D code that anyone with a 
cameraphone and the right software can 
snap to receive videos, mobile Web links, 
contest entries, or even more apps. You’ll 
find them on the shelves of Best Buy, where 
they deliver to that retailer’s app product 
feature comparisons and user reviews on the 
spot. Museums are using them on posters 
and catalogs to recruit donors. Movie posters 
are starting to appear with codes that launch 
movie trailers for the film. Warner Bros. put 
codes on pizza boxes during the Super Bowl 
weekend last year to promote Blu-ray Disc 
releases in Canada. The invasion of the ugly 
codes has begun. 

In short order, 2D codes have become 
highly recognizable. Marketing agency 
MGH recently conducted a survey and 
found that 65% of respondents had seen 
a QR code. Of those who recognized the 
emerging format, 56% saw them on a 
product, 45% saw them in a magazine, 
and 45% spied them on a coupon. And 

Oh, snap! Shorten a URL (such as 
www.computerpoweruser.com)
at Google’s URL shortener service 
(goo.gl), and you receive a unique 
QR code that will bring your mobile 
phone browser to that destination.

2D codes promise to tie the massive information warehouse 
of the Internet to any object, in any place, at any time. 
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render their Google Maps Place Page in 
a mobile browser. The key advantage to 
QR is its reach. Almost any smartphone 
app that reads codes is likely to be able to 
handle QRs, because no one has to pay 
to license the format. And because of its 
long history of use, it is especially well-
suited to low-res cameras on many non-
smart feature phones. 

Although QR has become the generic 
name for mobile scan codes, there are 
several types of 2D codes beyond QR and 
Microsoft Tags. The Datamatrix open-
source format is more prevalent in Europe. 
Although mobile code management 
company Scanbuy (see sidebar) supports 
multiple formats in its app, including QR, 
Datamatrix, and even the ubiquitous UPC 
codes, the company has its own EZcode 
format. JagTag has a format that can be 
emailed from a phone. 

One of the chief rivals of the QR format 
in the United States is, as you might 
expect, the proprietary Microsoft Tag. 
QR codes seem to be more prevalent in 
the United States, but Microsoft has been 
putting enormous marketing muscle into 
proliferating its own format, succeeding 
in getting a large share of magazines and 
many product manufacturers. Unlike open 
standards, only Microsoft’s app can read 
Tags, and all of that traffic goes through 
Microsoft servers. Anyone can make a Tag 
for free to use for themselves (tag.microsoft
.com). Over 100,000 already have done so. 
Microsoft will likely monetize the program 
by selling additional measurement and 
media services to larger clients. 

Many argue that an open-source 
approach allows for more apps to scan 
codes and more people to make and use 
them, but Getz insists that Microsoft saw an 
opportunity to update a technology that was 

handsets and their cameras automatically 
recognize the images and work much 
like a URL shortcut. The phone decodes 
the unique image (as small as 21 x 21 to 
177 x 177 columns and rows); different 
visual elements in the image carry various 
types of information. The large squares in 
the corners are used to orient the image 
and tell the camera the position of the 
code (upside down, sideways, etc.), while 
patterns of small squares contain the data, 
and a margin or “quiet zone” segregates 
the code from other package information. 

The QR code is an open standard, 
so anyone can make a code and/or 
incorporate the scanning technology into 
an app without paying a license fee. For 
instance, Google’s URL shortener (goo.gl)
automatically creates a QR code that any 
third party can distribute as a mobile 
shortcut to a Web page. Google also lets 
mobile businesses create QR codes that 

The 2D code effectively makes the 
physical world clickable, so that the user 
can point and snap her smartphone on 
any code. The codes link users to limitless 
information about that object. Leary says 
that many in the industry are watching 
as major store chains such as Best Buy 
and Home Depot put mobile codes on 
shelves and items as a way to facilitate the 
sales process. 

“We will see if the codes have the 
ability to be a digital salesperson, to make 
a how-to or a do-it-yourself idea come 
alive in the aisle.” 

Getz says that Microsoft Tags are 
already being used on some Ford models at 
showrooms to deliver more information to a 
car buyer when the salesperson is not there. 

“Porsche will start doing this on all 
their cars,” he says. Porsche has already 
included codes in its print campaigns. 

Open Or Closed
2D mobile codes may seem ubiq-

uitous now, but they are anything but 
standardized. As with all emerging tech, 
it seems, this platform reiterates the 
perennial battle between open-source and 
proprietary formats. 

The original QR code was standardized 
in Japan many years ago so that most 

The next generation of Microsoft’s proprietary Tag mobile code is custom imagery that replaces 
triangles with dots superimposed on a more pleasing image of the publisher or marketer’s choosing. 

2D mobile codes may seem 
ubiquitous now, but they are 
anything but standardized. 
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its code, but “this causes fragmentation. 
You need their proprietary reader app to 
read the code, where more open-source 
codes are getting traction and becoming 
a pseudo-standard because the majority 
of top scanning apps can interpret them.” 

And the stakes of settling on a 2D 
standard are only getting higher. Although 
the first iterations of the format focused on 
publishing and marketing, delivering more 
information about products and media, 
the next stage involves serious money. 

“What we’re really excited about is 
connecting the back-end experience 
to commerce,” says Leary. The next 
stage of 2D codes is to move beyond 
merely activating physical objects with 
interactivity and information; you’ll be 
able to buy what you scan. “We are excited 
to see this transition from providing 
additional information to enabling 
ecommerce.” That ugly little code cropping 
up everywhere may end up being the next-
generation “Buy” button. ■

BY STEVE SMITH

But, according to Getz, one of the 
chief motivations behind developing a 
newer, better scan code was to enable a 
wider range of functions. QR codes were 
designed basically to call up a URL. Getz 
argues that the Tags can be more effectively 
tied to a user’s location, user permitting. 
This way, a scan off of a movie poster or 
ad can deliver not only a link to a trailer 
but also local movie times for the film. By 
pulling more data from the phone itself, 
a Tag would be able to deliver content, 
including other apps, specific to the 
handset or operating system. 

“We felt that while the QR code could 
do the most interesting thing [linking to a 
URL], they were blocked from being able 
to evolve.”

Digitas’ Leary isn’t convinced that the 
mobile code market evolves with more 
competing formats. 

“We do need a standard,” he says. “We 
need to generate awareness for consumers 
and get them to focus and recognize a 2D 
format.” Microsoft is seeding the market 
with low- and no-cost deployments of 

already a decade old and designed for older 
phones. Microsoft went with color triangles 
instead of black and white squares because it 
allowed more information to be encoded in 
a smaller space. 

“The QR codes out of Japan were 
enormous, and Tags were always at most a 
quarter of the size,” he says. “The primary 
consideration was getting the size down.” 

Any image recognition system on 
phone cameras has to manage endless 
variables in image quality, such as the 
presence of shadows, the distortions of 
bent paper surfaces, poor lighting, glare, 
etc. Although unanticipated, it turned 
out that the Tags’ triangular shapes and 
color coding made the images easier to 
scan under poor lighting conditions, 
Getz says. The Tag app analyzes the video 
stream in a phone’s camera and very 
quickly recognizes the Tag’s presence and 
identity without having to snap a picture. 
Microsoft has also developed custom Tags 
that dispense with the triangles altogether 
and use subtler, less intrusive light dots on 
a standard product or magazine image. 

Getting To Scale: Q&A With Scanbuy CEO Mike Wehrs
For mobile scan codes to become valuable for publishers, retailers, and marketers, they need to be recognizable and easily usable by larger shares of a mobile 
subscriber base. Scanbuy is one of the leading companies that help businesses create and manage codes. CEO Mike Wehrs discusses what it takes to achieve 
that presence in a market of competing formats.

CPU: Many magazines that have 
implemented the 2D codes report 
pretty small response rates relative to 
their readership. What is the problem 
of achieving scale with this medium? 
Wehrs: Yes, there is an issue 
around the scale of people with 
the technology, but that number is 
actually higher than most people 
think. We see about 20,000 new 
users of our app every day, and we 
estimate that there are around 30 to 
35 million people in the United States 
alone that have a code-reading app of 
some kind. 

So, at an aggregate level, con-
sumer interest is there because 
it makes mobile navigation really 

simple. But it is up to the marketer to 
really understand why their audience 
would want to scan. The level of 
engagement of someone scanning 
a code is extremely high, so the 
response rates should be viewed in 
that way. 

CPU: With QR codes, Microsoft Tags, 
Datamatrix, and EZcodes in the field, 
it seems confusing for consumers 
to have to understand what app 
works with what codes. Isn’t there a 
standardization problem here?
Wehrs: Certainly, we would all 
prefer if there were some common 
standards around all code formats, 
but some of that is happening 

organically. We have taken an ap-
proach to make this as simple as 
possible. Any QR code created on our 
system works with all of the top apps 
on the market, and our app can read 
over six different code formats to 
make it universal for the consumer. 

It’s also extremely critical that the 
marketer take this seriously when 
executed, as well. They need to follow 
simple best practices so when the 
consumer scans the code, it works 
and gives a great user experience. 
Again, this person is very engaged, 
so give them a great experience. 
Make the code large enough, tell 
people how to get an app, and link to 
relevant and mobile-friendly content. 

CPU: What are some of the implemen-
tations of these codes you see coming 
down the pike that perhaps we haven’t 
seen yet?
Wehrs: We see codes playing a large 
part in mobile commerce—scan 
the code from a catalog and buy the 
product in seconds, right from the 
device. There’s also some hugely 
untapped potential in dynamic content 
delivery based on the real-time data. 
Our system can create instant win 
or loyalty scenarios based on who is 
scanning, from where, number of times 
they scanned, and much more. That will 
be very powerful as marketers tap into 
that and connect it into their customer 
relationship management systems. ■
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Is This 
The Most 
Dangerous
Man In 
America?
Security Specialist Breaches
Networks For Fun & Profit

C hris Hadnagy doesn’t look like a criminal mastermind. More like a big, 
friendly teddy bear, actually. Maybe a bit like a slightly rumpled Chris 

Farley. Hardly intimidating. He certainly doesn’t seem like the type who could 
take down just about any network he encounters, thereby bringing a company 
to its knees. But he can. And he does. Hadnagy, a security specialist and author 
of “Social Engineering: The Art of Human Hacking,” has probably broken into 
more networks than you’ve ever logged on to, and he gets paid for it.

Hadnagy is a pentester, or penetration tester: a white-hat social engineer who 
breaks into corporate networks just to see if it can be done. (The answer, by the 
way, is yes, it almost always can.) He’s very good at it, possibly among the best. We 
all know that social engineering is the art of getting people to part with seemingly 
innocuous information that can then be used against them, but few of us have had 
a chance to talk to a bona fide practitioner of this dark art about exactly how an SE 
exploit goes down. We did, and it was an eye-opening experience.

Information Gathering
Napoleon once said that war is 90% information, and a successful SE breach 

begins with gathering information. Lots of it. Much of it is useless, of course, but 
buried in all the garbage will be the one shining nugget that gives the social engineer 
the leverage needed to crack open your network.

If someone wishes to harm or take advantage of you, the more he knows about 
you the better. Do you collect stamps? A social engineer wants to know that. Do 
you read e-books? What kind of car do you drive? Where do you get your hair cut? 
Your clothes cleaned? When’s the last time you went to an ice cream parlor? What 

Asked whether his book might serve as a primer 
for people looking to learn how to break into 
networks, Hadnagy says, “I don’t think the bad guys 
are shopping Amazon looking for a ‘How to be a 
criminal’ section. What this book does do is alert 
people to the way that criminals work, so that they 
can be aware and protected.”

102  July 2011   /   www.computerpoweruser.com



flavor did you get when you were there? A 
skilled SE can use these seemingly innocuous 
details against you.

 “Your SE exploit is only as good as your 
info,” says Hadnagy. “There is no such thing 
as irrelevant information, and the better 
your info, the more likely your success.”

Hadnagy recounted for us a story he tells 
in his book: A friend of his was tasked with 
breaking into a corporate network. Searching 
the Internet, the SE stumbled across an 
executive who’d used his corporate email on 
a stamp-collecting forum. He registered a 
likely-sounding URL, found a photo of a 
bunch of old stamps, and created a dummy 
Web site to show off the stamps. Then he 
emailed the exec, offering to send him a 
link to a collection that his “grandfather had 
left him” that he was interested in selling. 
The executive accepted and, when the email 
arrived, clicked the link, which took him to a 
page with an embedded malicious frame that 
exploited a vulnerability in Internet Explorer. 
Once there, the target’s computer was com-
promised. The SE now owned this man, 
his machine, and—through the machine—
the company’s network. All because he 
discovered that the man collected stamps.

It used to be difficult to collect or elicit 
information about someone you intended 
to scam. Not anymore. These days, our 
information is plastered all over the Inter-
net, and to a social engineer all of that 
information is valuable.

In fact, there’s now so much information 
available that an SE’s biggest task is not 
finding data, but organizing and sifting 
through the information he’s acquired. For 
that reason, there are tools aimed solely at 
helping a social engineer make sense of the 
data he’s collected during this phase.

“Social media is a social engineer’s best 
friend,” says Hadnagy. “People put their 
lives on the Web for anyone to browse. In 
one pen-test, we were tasked with obtaining 
information from a business professional 
by any means, even if that meant involving 
family members or friends. We quickly 
created a Facebook profile that matched 
the daughter of the target; within a day or 
two we were friended and chatting. Those 
chats revealed a lot of information that 

and a well-made ID badge claiming to have 
been asked by your currently vacationing 
CEO (whose name and travel plans he seems 
to know fairly well) to come by and service a 
piece of equipment, how many people would 
see through that ruse? Not many.

The Breach
And the reason they would not see 

through such a ruse is that people are . . . 
well, nice. They like to be helpful, to do the 
right thing. To aid someone who needs their 
help. And they’re trusting, to boot.

“People have an inherent desire to help 
others,” says Hadnagy, “and they trust what 
people say without asking. Because most 
people do not have a healthy level of paranoia 
or distrust, it makes it very easy to manipulate 
most people into taking actions not in their 
best interests.”

In a sense, then, it’s people’s very best 
qualities that work against them. That’s a little 
disheartening, says Hadnagy, but he hates to 
think that people would become unhelpful or 
completely distrusting as a result.

“I don’t think the solution is to become 
distrusting or less helpful. Instead, I think 
the solution is to become more self-aware. 
That lost 75-year-old grandma in the parking 

could have been used in a 
malicious attack to com-
promise the company.” That’s 
pretty creepy.

And speaking of creepy, 
consider Cree.py. Written 
by Yiannis Kakavas as an 
educational tool, Cree.py 
(the “py” is a Python suffix, 
of course) scours Twitter 
accounts, looking for photos 
that include geo-location data. 
From that data, Cree.py maps 
the poster’s location. Over 
time, Cree.py knows where 
you are (and where you are 
not), where you’ve been, and 
where you spend your time. 
(“Oh, look. She runs a specific 
route in this particular park 
three days a week, always 
beginning at 6:40 a.m.”)

Creepy indeed.

The Pretext
A good social engineer is a good actor, 

and that skill stands him in good stead 
during the pretext, the portion of the exploit 
during which he pretends to be something 
or someone he is not, in order to gain access 
to a building or to information so that he 
can play out the scam he has in mind.

“Good acting,” says Hadnagy, “is a 
skill that can really help a social engineer. 
Being able to elicit emotion is easier if 
your acting skills are strong. And taking an 
acting class or watching a good DVD can 
help you to practice some skills that will 
make you better at it.”

The SE’s pretext can involve pretending 
to be almost anything: an office equipment 
salesperson, a tech support rep, or a building 
maintenance person, for example. In any 
of those cases, the person would have a 
legitimate reason to be in the building, and 
perhaps even a good reason to be wandering 
around the building unaccompanied. All 
he has to do is convince whoever’s at the 
front desk that he’s there to, oh, “reset the 
calibration on the copier/printer.” Whatever 
that means. Let’s face it: If a likely-looking 
man or woman walked in with a toolbox 

According to Cree.py, a certain female television talk show 
host spends much of her time at the network studios in 
Burbank, Calif., but also often visits a private home in that area. 
She divides much of her time between Southern California and 
North Carolina, with occasional visits to Nashville.
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(or your company’s) network from social 
engineering hacks, but the first step, says 
Hadnagy, is limiting the amount of 
information that’s floating around out there. 

“Every step can be made harder for 
the SE by you being smarter,” he says. 
“Information release is inevitable in this 
day and age, but how much is too much? 
Do you have to tweet your geo-location 
every 15 minutes? Do we really need pics 
of you and your family? Do we need your 
whole life story on the Web? Making 
it harder for the SE to gather useful 
information is the first step.”

The second thing to do is to train the 
people who use the network, making them 
aware of the threat. When a stranger asks 
a question of you, says Hadnagy, stop and 
think: “Does the person asking deserve 
this information? Why is he asking for it? 
And what are the possible repercussions of 
giving it up?”

In reality, you don’t need to make your 
network 100% safe—not that you could 
do that if you tried. Like putting good 
locks on the door or owning a dog, your 
goal is not to crime-proof your home; your 
goal is to make the bad guy look for an 
easier mark. ■

BY ROD SCHER

hack, and it may not be some kind of 
industrial espionage—although both of 
those motives are fairly common. Sometimes 
the goal is simple meanness. 

“Last year at DEFCON, a hacker group 
hacked a security person and released all of 
his personal emails, ones that showed he 
was cheating on his girlfriend or wife,” says 
Hadnagy. “There’s no point in that but to 
ruin someone.” 

How Big Of A Problem?
So, perhaps you’re thinking, “OK, but 

surely people are too smart to fall for this 
sort of thing in large numbers.” Think again.

A 2007 government-sponsored study 
showed that 60% of IRS employees fell for 
a social engineering hack in which they were 
called by a “fellow employee” and asked 
to change their passwords. And this was 
after similar tests had been run earlier and 
the employees warned about the ploy. A 
University of Idaho study found that 40% 
of the school’s employees provided their 
passwords to someone claiming to be a 
fellow employee over the telephone, while 
phishing experiments that sent targeted 
emails to specific recipients showed success 
rates between 45% and 80%.

But that’s nothing. At a recent DEFCON, 
teams of SEs using nothing more high-
tech than a telephone called 
companies and got them 
to give up such “harmless” 
information as who handles 
their dumpster removal, 
delivers their cafeteria food, 
and shreds their paper waste. 
Companies told callers what 
antivirus applications they 
have installed, what browsers 
and PDF software they use, 
and more. That’s exactly the 
sort of information a social 
engineer can use to penetrate 
a company’s network. The 
SE teams’ success rate was a 
startling 100%.

Plugging The Leak
There’s no way you can 

completely protect your 

lot may very well not be malicious, but the 
new charity that popped up to support Japan 
could be.” The only sensible option, says 
Hadnagy, is to be aware of potential threats 
and to learn not to automatically believe 
everything you’re told.

In the case of that “copier repair tech,” by 
the time he’s gained access to your building, 
it’s too late. There are a dozen ways he could 
get to your network, partly depending on 
how much time he has and on how closely 
he feels he’s being observed.

USB
One of the easiest gambits is a USB 

drop. All the “salesman” has to do is 
prep a few thumb drives with a poisoned 
PDF or autorun app, for example, and 
then leave some drives lying about: one 
in the restroom, one in the break room, 
maybe one near the copier. If you have 
25 people in your building, odds are that 
someone will find a thumb drive and insert 
it into a machine, “just to check it out,” 
perhaps even in a well-intentioned attempt 
to return it to its rightful owner. The 
“helpful” staffer just helped the “salesman” 
breach your network.

Some penetrations require no physical 
presence at all; SEs like them because they 
require less work and present less risk than 
walking into a target building under a 
pretext. For example, say a malicious social 
engineer pretends to be a sales rep for an 
office equipment vendor. In a “sales” call 
to a target company, he determines that 
the company uses Adobe Reader 8. Armed 
with that information (and knowing of a 
security hole in that version of Adobe 
Reader), he closes the call by requesting an 
email address and saying that he’ll send a 
bid in PDF format for their approval. A 
day later a document called Yourbid.pdf 
arrives. But it’s not a real PDF. Instead, it’s a 
maliciously encoded document that gives the 
social engineer a reverse shell on the target’s 
computer, thus allowing outside access to the 
machine. The network is compromised, all 
because someone told the SE what version of 
Adobe Reader the company used.

Keep in mind that making (well, stealing) 
money may not be the purpose of an SE 

It may seem unimportant, but knowing the Web browser or 
the version of Acrobat Reader a company uses can provide 
a social engineer with exactly what he needs to breach the 
organization’s network.
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intensifying, governments ramping up 
control of centralized Web infrastructures 
and choke points, and offline coercion to 
alter Internet content on the rise.

Regarding the first, blocking political 
content: We found that in 15 out of 
37 nations this material was being 
consistently walled off from as many as 
millions of users. Web sites created to 
reveal corruption, human rights violations, 
environmental problems, and other critical 
issues are routinely blocked in some 
countries. This is in part a response to the 
explosion of Web 2.0 applications, such 
as Facebook or YouTube. Although a lot 
of people use these for entertainment, 
in many countries—especially repressive 
ones—they’re being used to connect 
activists, organize political protests, 
spread ideas about democracy and human 
rights, and so on. Consequently, some 
governments have cut off millions of users 
from one or more of these services.

CPU What about the increase 
in cyberattacks on re-

gime critics?

SKWhat we’ve seen is that these 
cyberattacks have intensified and 

become more sophisticated in recent years in 
12 out of 37 countries. We saw this in Iran 
in 2009, with technical evidence tracing back 
the attacks to government IP addresses. These 
were launched against political opposition 
and human rights Web sites, in many cases 
completely crippling them. In Belarus, just 
around the December elections of 2010, 
the government used similar distributed 
denial of service attacks. They also applied 
a very innovative type of trickery, cloning 
Web sites of the main opposition. Then the 

CPU Let’s get into the content. 
What were the goals you 

set out to achieve in Freedom on the 
Net 2011?

SKIt was to create a factbase, a tool 
that would enable policymakers, 

journalists, scholars, the business community, 
and all others to track development on key 
aspects of Internet freedom.

CPUWhat in general were the 
conclusions of your study?

SKWhat we discovered was that 
challenges to Internet freedom 

in a range of both democratic and 
authoritarian countries are increasing. 
The key findings identify a growing set 
of obstacles that we divided into four 
areas: political content being increasingly 
blocked, cyberattacks against regime critics 

CPU You and your colleague 
Sarah Cook were the 

editors overseeing a large team that 
recently produced the report “Freedom 
on the Net 2011: A Global Assessment 
of Internet and Digital Media.” It’s 
an interesting and highly readable 
study, looking at how 37 nations 
have responded to the exploding 
information exchange on the Web. The 
choice of nations is clearly based on a 
representative sample, but how did you 
go about deciding which ones to include 
and which ones to reject?

SK We wanted to include countries 
with diverse political systems, 

both democracies and more repressive 
states. We also wanted large countries 
with huge populations of Internet users. 
Of course, not all nations could be 
included, but we tried our best to select 
a sample that could really describe the 
range of issues that Internet users around 
the world are facing.

CPU You use a weighted num-
erical rating to represent a 

nation’s current Internet freedom status, 
relative to its past and to other countries. 
This implies evaluation across time, so 
does that mean you had a baseline to 
measure this change?

SKThis is the second edition of this 
project. The first, done in 2009, 

covered a sample of 15 countries. We had 
a baseline with that sample group, while for 
the others, we asked our analysts to evaluate 
the situation two years ago in comparison 
with the present. This allowed us to make 
that distinction at least on a qualitative level.

Sanja Kelly is a senior researcher and managing editor at Freedom House, specializing in Internet freedom and gender 
issues in the Arab world. She presently serves as the project director for Freedom on the Net, Freedom House’s 

assessment of global Internet freedom. The project’s report is available at www.freedomhouse.org.

An Interview With Freedom House’s Sanja Kelly

BY BARRY BRENESAL
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the rest of the now Web-articulate 
world was 10 years ago.

SK Exactly. Even if we look at China, 
back in the 1990s the Internet 

was relatively free of controls. It was 
only after several years of public use that 
the government noticed some dissident 
communities, such as the Tibetans, had 
started accessing the Web to communicate 
with the outside world—sending pictures 
of human rights violations, for instance. It 
was only then that the government decided 
on really extensive Web control.

Unfortunately, we expect that as more 
people gain access to the Internet in 
places like Zimbabwe, the authorities will 
start restricting that space.

CPU Is there any reason to 
conclude that matters are 

in any way improving when it comes 
to Internet freedom? Or is the report 
pretty much a warning of stormy 
conditions followed by stormier ones?

SK I do think the threats to free-
dom online are definitely grow-

ing. But that said, the Internet itself is 
a medium that provides people with 
more opportunities and information 
than any other medium before. What 
we note in such countries as China, 
Burma, and Iran is that people are 
using the Web to find alternative 
sources of information and to con-
nect with one another and with in-
ternational audiences. Despite the 
increase in government controls, more 
people in some of the most repressive 
environments are utilizing specialized 
circumvention tools to get around the 
blocks. They’re able to discover ways to 
communicate with outside audiences, 
and access some banned Web sites. 
That’s an absolutely positive aspect 
of the Web, and as regimes clamp 
down, people respond with ways to get 
around them. It’s almost a game in that 
sense, and it remains to be seen who 
will outsmart whom. ■

have been a few instances that resulted in 
death. Apart from that, the governments 
have been using the legal sphere for 
intimidation. There are countries with 
specific laws holding content providers 
responsible for everything posted on 
their services. Bloggers are responsible 
as a result not just for what they post, 
but for what people who comment on 
those blogs post, as well. We’ve seen 
convictions of bloggers in such nations as 
Thailand for comments posted by others. 
The bloggers’ response has been to turn 
off the comment feature.

CPU Your report points out that 
this kind of encroachment 

on Web freedoms isn’t just limited to 
unstable regimes, but even secure ones, 
such as Russia or Malaysia. What has led 
so many governments to perceive a need 
to increase control of the Internet and 
its contents?

SK Part of the reason is that al-
though their governments may 

not be threatened currently, they’re trying 
to prevent this from ever happening. In 
China earlier this year, the government 
proactively deleted all mentions of the 
revolutions in the Middle East to forestall 
similar political upheaval. 

CPUWhat about in nations 
with primitive techno-

logical reach?

SK Zimbabwe is typical of many 
African countries that have 

restricted freedom of expression, with 
a still low Internet penetration—about 
10%. The government hasn’t started 
paying attention to the Web. If you’re 
a regular journalist there, you may face 
severe punishment and controls, but just 
because the Internet is so poorly accessed, 
the government hasn’t really started 
suppressing the online sphere yet.

CPU It sounds as though you 
are describing the way 

government-owned Internet service provider 
was redirecting users from the opposition’s 
site to the clones that would have incorrect 
dates, times, and locations of protests.

CPU On a more technological 
plane, your study’s third 

point focuses on increasing govern-
ment control of centralized Inter-
net infrastructures.

SK Out of the 37 nations we exam-
ined, 19 had at least a partially 

government-controlled connection to the 
Web. In 12 of these, governments used 
their leverage to restrict users’ access to 
politically relevant information. When the 
government is in total control of these 
access points, they’re able to completely 
shut down gateways to the Internet for 
most people in the country. We saw that 
earlier this year in Egypt for about five 
days. No one outside the country was 
able to access the Web inside it. This 
instance got a lot of press attention earlier 
this year, but there have been similar 
examples elsewhere. During protests by 
Buddhist monks in Burma in 2007, the 
government did the same thing. No one 
throughout the country was able to send 
pictures, emails, or descriptions of what 
the Burmese regime was doing in terms of 
violent response.

CPU Finally, you mentioned 
offline coercion as an 

increasing threat evolved to counter 
Internet freedom. 

SK It’s a huge concern, especially 
in countries less savvy about 

technological blocking. They may 
decide instead to call up bloggers and 
online journalists, threatening them. In 
the Middle East, where I spent much 
time, the governments would typically 
invite online journalists for tea, and 
in a very indirect way, point out they 
couldn’t write about particular things on 
the Web. Lack of compliance might be 
met with physical harassment, and there 
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Would you like us to help promote your next LAN?

Give us a call at 1.800.733.3809

We’ll be glad to consider your event

Look For CPU At These LAN Parties 

Across The Nation—& Beyond!

06.03.11
Dragonware - Winston-Salem, NC

www.dragonware.com
Intel LANFest Desertbash X - Phoenix, AZ

lanfest.intel.com/?page=event&eventid=1678
Intel LANFest InfernaLAN Spring 2011 – DuPont, WA

lanfest.intel.com/?page=event&eventid=1571
Party For Pwnage - Greensboro, NC

jstone2@gmail.com

06.17.11
G33ktopia - Vancouver, WA

g33ktopia.com

06.18.11
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org
WV Gamers - Eugene, OR

www.wvgamers.com

06.25.11
ASUS ROG Formula X - Sunnyvale, CA

www.asusrog.com

07.01.11
LAN Kansas 2011 - Wichita, KS

www.lankansas.com

07.09.11
LAN Lordz - Wichita, KS

lanlordz.net

07.16.11
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org

08.04.11
QuakeCON 2011 - Dallas, TX

www.quakecon.org

08.13.11
LAN Lordz - Wichita, KS

lanlordz.net
WV Gamers - Eugene, OR

www.wvgamers.com

08.20.11
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com

Oklahoma Gamers Group - Oklahoma City, OK
www.okgg.org

08.26.11
PAX Prime - Seattle, WA

prime.paxsite.com

08.27.11
LAN OC V9.0 - Ohio City, OH

lanoc.org

09.10.11
LAN Lordz - Wichita, KS

www.lanlordz.net

09.17.11
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org

09.24.11
WV Gamers - Eugene, OR

www.wvgamers.com

10.08.11
LAN Lordz - Wichita, KS

www.lankansas.com

10.15.11
NGC’s LAN-A-GEDDON - Greenville, TX

www.networkgamingclub.com
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org

10.22.11
WV Gamers - Eugene, OR

www.wvgamers.com

11.12.11
LAN Lordz - Wichita, KS

lanlordz.net

11.19.11
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org

12.10.11
LAN Lordz - Wichita, KS

lanlordz.net

12.17.11
Oklahoma Gamers Group - Oklahoma City, OK

www.okgg.org
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are the same thing. Ebooks and phone 
games are going the same way. It’s inevitable. 
It’s pro-consumer, easier, cheaper (or free), 
and dramatically more convenient.

QThe Michael Highland video shown in 
your TED talk (bit.ly/1LJrQB; starting 

at 10:00) is stunning in its discussion of 
how videogames increasingly have the 
ability to shape our thoughts and emo-
tions. How do you predict that immersive 
gaming will impact people and society in 
the coming generation?

DP I liked Michael’s points, like 
spending more time driving in vir-

tual cars than real ones, blurring the line 
between real and virtual experiences. The 
long-term future will be all about conve-
nient, shared experiences with friends. Look 
around the room you are in now. Imagine 
how online, in seconds, you can visit some-
where that is 100 times more interesting. It’s 
going to be tough to resist that. 

I’m a strong believer in Web 3.0, and I 
think shared and remote cloud computing 
will fuel exciting improvements in shared 
worlds. Facebook today is a shared world, 
and it reveals just how far we can still go. ■

WILLIAM VAN WINKLE HAS WRITTEN

FASCINATING INTERVIEWS FOR CPU SINCE

2002. CATCH THE BEST OF THESE, UPDATED

AND MUCH EXPANDED, IN THE “ARCHITECTS

OF TOMORROW” COLLECTION AT architects
oftomorrow.blogspot.com.

QGaikai is looking to follow in OnLive’s 
footsteps, but—at least among power 

gamers—the OnLive buzz has been sub-
stellar. How will you avoid the same trap, 
and who is your primary target audience?

DPWe announced our tech the same 
day OnLive did, but it’s inter-

esting that we both chose such incredibly 
different paths. As the months go by, it 
becomes more clear how differently two 
companies can approach cloud gaming. 
They have created a closed, “private” cloud 
to compete with retailers and the con-
sole makers. They require a percentage of 
revenue from publishers and try to sell a 
subscription to gamers. Tech-wise, they 
launched with three data centers. 

Gaikai takes pretty much the oppo-
site approach as OnLive. Gaikai has 
created an open cloud for everyone to 
share. We charge publishers for network 
time (less than the cost of online adver-
tising). We don’t own the players, take 
any percentage of revenue, or have a 
subscription. If you’re a publisher who 
wants to use the cloud to increase the 
reach of your games, grow your user 
base, and not have to share revenue, 
Gaikai is the only way. We also offer 

A native son of Northern Ireland, David Perry first began 
writing and publishing games in 1982 at the age of 15—
for the Sinclair ZX81. Only two years later, he was working 
for Virgin Games and ultimately crossed the pond to lead 
various game development products in the United States. He 
started his first company in 1993 in Laguna Beach, Calif., 
and immediately crafted the hit title Earthworm Jim. 
More successes followed, but in late 2008, Perry co-founded 
the cloud-based gaming service Gaikai with 
capital from Intel and several other groups. 
Whereas chief competitor OnLive requires the 
use of a mini console, Gaikai (now in closed 
beta at gaikai.com) will play through any Web 
browser via Flash or Java.

Q&A With David Perry
Game On Gaikai’s 
Founder’s Cloud

accelerated downloading for players 
with weaker Internet connections. 

Our objective is simply to get a lot
more people to play videogames and 
use state-of-the-art server tech to make 
that experience as effortless as possible, 
so gamers can try everything good that 
comes out—for free. We launched with 
24 data centers, so we could be certain 
to have the lowest latency real-time 
graphics-capable cloud in the world. 
Gomez (www.gomez.com) just confirmed 
that we do. 

QWhat is Gaikai going to make possible 
that the world has never seen before?

DPWe run in-browser, so we can 
embed games like Crysis 2 at 

60fps running with Ultra settings any-
where, on any retailer site, any CPU
magazine site, even Facebook. We support 
Windows, Mac OS X, and Linux on In-
ternet Explorer, Firefox, Chrome, and Safari.

QWill the cloud model ultimately 
displace locally installed games? If 

so, what will be the principal drivers 
behind the shift?

DP The world is moving to the browser, 
and the idea of buying data is going 

away faster than expected. People playing 
Facebook games don’t buy or own a copy; 
they don’t have any save game files to worry 
about, etc. Netflix, cable TV, and Pandora 
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